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THE ANATOMICAL COURSE AND LABORATORY OF THE JOHNS HOPKINS UNIVERSITY. 


By FRANKLIN P. MALL, Professor of Anatomy, Johns Hopkins University. 


Three years have now passed since the teaching of anatomy 
was begun at the Johns Hopkins University.” A number of 
radical changes were introduced into the course, and during 
the first year a new anatomical laboratory was constructed. 
The methods of teaching, as well as the laboratory, I believe 
to be a success and therefore make the following publication. 

The literature on the construction of anatomical laborato- 
ries is extremely brief. Descriptions of some of the European 
institutions have been published in detail, and I have found that 
by His* the most valuable. He describes a carefully planned 
building accurately, giving aims and ideals as well as difficul- 
ties to be overcome. In America we cannot boast of the 
multitude of buildings erected especially for the teaching of 
anatomy and investigation in this subject. This lack is to be 
the more regretted because we have many problems peculiar to 
this country. Our students and our climate are both unlike 
those in Europe, and yet in our many medical colleges the 
most fundamental branch in medical science is treated in a 
very shameful way. The dissecting room is as a rule poor, 
while the laboratory facilities for microscopical study are 
usually wanting altogether. A few of our leading institu- 
tions are marked exceptions to the above statement. 

The object of the laboratory is to teach students, to train 
investigators, and to investigate. Although the first men- 
tioned requires the greater portion of the instructor’s time, 
its importance is by no means as” great as the second and 


* His, Zeit. f. Anatomie, Bd. II, 1877. 


third. A subject like anatomy, taught for many centuries, 
has recently been made a new science through the studies in 
embryology and histology. The studies in embryology have 
gradually become more and more comparative in nature, and 
in turn have influenced to a very great extent our conceptions 
of comparative anatomy. The great influence of histology 
is not yet fully felt outside of the study of the higher animals, 
but its importance has been shown over and over again in the 
branches fundamental to medicine. 

The laboratory method of instruction has become very 
firmly established in many of our colleges in their under- 
graduate courses, but in medicine the results are yet taught to 
a great extent by means of lectures. Our problem is the 
study of the structure and the development of the parts of 
the human body, utilizing all the methods at our disposal to 
instill these facts into the student’s mind, ‘The aim is to make 
the course one continuous problem for each student to inves- 
tigate, aiding each one with good material, and teaching him 
how to study, wherever necessary. 

The instructor soon learns the value of investigation, even 
in the dissecting room, and with this ideal constantly in view, 
he soon imparts a portion of it to his students. When anatomy 
is studied in this way, the student must indeed be stupid not 
to discover the many defects as well as errors in some of our 
favorite English text-books. 

No subject has been taught more carefully nor in greater 
detail than anatomy. It has been taught by the greatest 
minds, and has been presented by means of printing and 
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engraving ever since these arts have been invented. Yet in 
looking over the history of men like Vesalius and John 
Hunter, one is struck with the fact that they taught it from 
the human body. They had their battles to fight and even to 
risk their lives to procure human bodies for dissection. ‘They 
had to antagonize the prejudice against dissection at that time, 
as many of us in America must to-day. 

But with all the good examples shown us by our great pre- 
decessors, the tendency has been to teach more and more by 
means of lectures; and although dissection has grown very 
popular, it is usually done very poorly and sometimes not at all. 
In Europe the lecture courses have, in many universities, 
become gigantic in extent, and the only thing which can stop 
any of them is a total lack of students. 

I have asked many professors, even of anatomy, where they 
had learned their anatomy, and in nearly all cases the reply 
was “in the dissecting room.” ‘They all admitted that in 
addition to demonstrations, lectures were of little use to stu- 
dents, and some believed them worse than useless. The zodlo- 
gists and botanists have long ago learned the absurdity of the 
lecture method of teaching, but the anatomist patiently keeps 
up this slow and stupid method of instruction. It is stupid 
because no anatomist would use this same method if he were 
to learn instead of to teach. 

We know very well that the burden of responsibility is 
removed, to a great extent, if the instructor goes over the 
whole subject carefully once a year. He then can tell his 
student to go to the dissecting room to see for himself. If 
the student does not attend the lectures, the professor carries 
no responsibility, no matter how uninteresting or uninstruc- 
tive they may be. Yet the beauty of the courses of lectures is 
that the professor carries no responsibility if the student does 
not know his anatomy. 

I believe that there is bvt one way to learn any subject, and 
that is through study. The very name student tells what 
the person so named should be doing; and with a natural 
science, dealing with a most complex object, extending 
through the three dimensions of space, any other method 
besides studying the object itself is practically useless. 

Lectures with demonstrations are certainly valuable—more 
valuable than the lectures with text-books alone. Yet analyz- 
ing the object itself is infinitely more valuable than to watch 
the results exposed by another. Wrestling with the part 
which is being studied, handling it and viewing it from all 
sides, and tabulating and classifying the parts worked out, 
give us the greatest reward. All this may be accomplished 
by practical laboratory work. If we can make the student 
work thoughtfully and carefully, a great result is achieved. 
It makes of him an artist, an actor, an expert, not a dilettant. 
He is upon the stage, not in the audience. 

If, now, all the energy which is expended in conducting 
extensive lectures is employed in managing a dissecting room, 
we will find to our astonishment that this ideal can be reached 
in a certain number of cases. It is not difficult to keep 
account of the many details of the work, for there are many 
people in business who easily manage much greater accounts 
with precision. So this difficulty must be placed aside as one 
easily overcome. In our laboratory we can tell, though asked 


at almost any time, what any of the 70 students have done 
during the year. Also we can give the complete history of 
any of the subjects dissected. For instance, in Subject No. 70 
the first lumbar nerve arose in such-and-such a way and was 
distributed through the branches to certain regions. It was 
dissected by Mr. Smith during acertain month. ‘There were in 
this subject 24 vertebre ; it was white; a male, about 50 years 
old; was embalmed with carbolic acid and had been in cold 
storage for 15 months, ete. Mr. Smith’s dissection was excel- 
lent, good, indifferent, or bad; his knowledge of the subject 
was also excellent, good, indifferent, or bad; he dissected 
certain parts poorly, others well, and so on. ‘These records 
are all kept by the various instructors and are finally recorded 
upon cards, each representing the part dissected. This method 
is carried through for osteology, histology, neurology, and 
embryology, and finally, when the student appears for exami- 
nation, we have his complete record before us. 

In arranging the course on anatomy at this University, very 
great stress was laid upon the microscopical work. Although 
this course is conducted separately and independently of that 
in gross anatomy, they are, however, adjusted to each other in 
every respect. Much of the advance jn modern anatomy is 
due to the microscope, and we believe that if an anatomical 
course is robbed of this sub-department it loses its most 
important support. 

In many of the medical institutions of this country, his- 
tology is not in charge of the department of anatomy, and 
often is not represented at all, or at best by too brief a course. 

In Europe, histology is often an independent department (as 
in Austria), or it is frequently subordinate to physiology. 
There is no harm whatever in giving a histological course in 
departments other than anatomy, but anatomy must not be 
robbed of its privilege of conducting such acourse. Histology 
has found its home principally in Germany, and in that 
country every anatomical institute has associated with it his- 
tology.* Waldeyer says that anatomical instruction and re- 
search should be carried on as far as possible with the naked eye 
and then continued with the microscope.t This has been our 
ideal in the planning of our course and in the construction of 
our laboratory. When a course is conducted in this way it 
requires much space, extensive apparatus and a large number 
of instructors. In Leipzig much space is saved in utilizing the 
same room for both courses: anatomy in the winter and his- 
tology in the summer.{ This gives an abundance of room for 
microscopical work, for in all cases more space is required for 
the course in gross anatomy than for histology. In the Leipzig 
laboratory a special room containing a floor space of 114 square 
metres had been constructed for histology, but it was found to 
be too small, and the course had to be transferred to the large 
dissecting room, which contains 210 square metres floor space. 
In Berlin 200 students must be accommodated, and two 
parallel courses are given in a room containing 153 square 


*See Waldeyer in Die Deutschen Universititen (Report to the 
University Exhibit at Chicago, 1893), Berlin, 1893, Bd. II. 

+ Waldeyer, Wie soll Man Anatomie lehren und lehrnen, Berlin, 
1884. 

{ His, Zeitschrift fir Anatomie und Entwicklungsgeschichte, 1877. 
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metres of floor space.* But Waldeyer deplores the fact that 
they are cramped in space, which is a very serious difficulty. 
Our histological laboratory has an area of 150 square metres, 
and is intended to accommodate 50, or at the highest 60 
students. If necessary other rooms may be used for the same 
purpose, which will enable us to instruct a much greater 
number in histology. Each student is supplied with a work- 
ing place and locker, containing in addition to Leitz micro- 
scope II with Abbe condenser, a suitable dissecting micro- 


scope. All the necessary reagents are obtained in the labora- 


projection of specimens are employed whenever necessary. 
In a general way we dissect as far as possible in the dissecting 
room, and continue with the microscope in the histological 
laboratory. 

During the first year a practical course was given in the 
embryology of the chick, but it was found unnecessary to con- 
tinue this with many of the students, as most of them have 
had an extensive course on embryology before they begin the 
study of medicine. However, embryology is alluded to 
frequently in our courses in practical anatomy and histology, 


Fig. 13. 


M, Macerating room. LW, Light well. Cl, Closets. 


E, Elevators. BB, Bleaching balcony. 


The dotted rectangle as well as the square over the stairs mark the light wells in the central portion of the building 


tory. ‘The course extends through 15 hours each week, from 
October 1 to March 15, but most students do some work during 
odd hours, as the laboratory is open all day. 

The aim, throughout the course, is to begin with the fresh 
tissues, and to end ultimately with many of the complex 
methods in demonstrating the structure of difficult organs, 
like the brain. Suitable charts, models, dissections as well as 


*Die Anstalten und Einrichtungen des Offentlichen Gesund- 
heitswesens in Preussen, 1890. 


and each organ is also presented from the standpoint of 


histogenesis. ‘ 

Our laboratory has been designed especially to carry out our 
ideals, and during its construction we have constantly kept 
before us the following points: 

Light. 

Heat and ventilation. 

Basement planned to manage heat and for the reception of 
anatomical material. 

Cold storage and embalming rooms. 


i Z S— SSS 4 
| ATTIC FLAN 4 
Feet £0. sh 20. 36, 
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First floor, lecture room, ete. 

Second floor for histology, which was planned in connec- 
tion with the work on anatomy. 

Photography, dark room for 
ing, ete. 

Research and preparation room. 

Third floor to contain a multitude of dissecting rooms, each 


reconstruction, chart-mak- 
Private rooms. 


complete in itself. 
A study room. 
Models displayed in the rooms when needed. 
Suitable lockers and rooms for the use of students. 


A 
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shaft, in which are placed the stairs and the elevator (see Fig. 
13). This gives an abundance of light for the stairs and the 
upper floors, but we did not trust to this light alone for the 
illumination of the halls. There are about as many windows as 
They are wide, and reach nearly to 
The 
large rooms on the north side receive light from all three sides, 
thus making it possible to work with the microscope in any 
part of the room. Over each door entering the hall there are 
large transom windows, which aid in the illumination of the 
On the first floor the hall is illuminated with a special 


possible in the building. 
the ceiling, thus giving ample side light for each room. 
5 


halls. 


| 


| 


THIRD FLOOR FLAN 


Jeet 2. J. 70 


Fig. 10. 


DR, Dissecting room. SR, Study room. 


CU, Cases. 


L, Lockers. Elevators. 


The dotted rectangles around DR indicate the extent of the light wells. The lighter partitions indicate that the walls are thin and 
can be removed easily. 


An abundance of storerooms. Storeroom for combustibles. | 

Animal house and aquaria. 

Bone room. 

Light.—The great majority of laboratories are very poorly 
lighted, and this is a very serious defect. In many of the 
American medical colleges the dissecting room is on the top 
floor, with an additional skylight. This is a most superior 
method of illumination, and we have adopted it not only in 
this laboratory but also in the pathological. 

First and foremost in the building is a great central light 


window, thus giving all of the halls throughout the building 
splendid light. 

Each room on the third floor has, in addition to this 
abundance of side light, a large skylight (see Figs. 10 and 
13). The rooms are protected from the cold by a special 
layer of glass on the level with the ceiling. These light 
shafts communicate with the attic floor by means of windows, 
which give additional light to this floor, and give an entrance 
to this shaft from the inside of the building to clean the 
skylights. 
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The baleony on the fourth floor connects with the fire escapes 
as well as with the roof, so it is possible to go to any portion of 
the building as well as through the ventilating shafts without 
constructing any seaffolding or breaking any of the walls. 

Heat and Ventilation.—The heating and ventilating systems 
of the building are very perfect. Cold air, obtained through 
the windows of the basement, is heated by means of steam 
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The ventilating system is by means of two large central 
shafts, which grow larger and larger as the top of the build- 
ing is reached, to make room for the additional air entering 
the shafts from the upper floors. In the center of the north 
shaft is the smokestack, and in the other the steam exhaust 
from the engine. In addition to these pipes there is a steam 
coil in each shaft which aids to heat the air in the shaft, 


: f 
OY. i 
2|/[3 7|s 
Ss 
S E.R. 
KR. 
a 
oO 
. 
4. 
M. RK 3 
2 
CB. BASEMENT FLAN. 
Fia. 1. 


D, Driveway. RA, Refrigerating apparatus. (, Condenser. 


& C, Engine and compressor. Pump. #2, Brine tank. 


RR, Refrigerating room. S, Shelves. HR, Embalming room. MR, Machine room. BP, Boiler pit. 7', Toilet. 7’, Private 
toilet. HH, Elevator. Cl, Closet. J7', Janitor’s toilet. JR, Storage room. V, Chemical vault. CB, Coal bins. 
The figures 1, 2 and 3 in the boxes communicating with the hot-air shafts indicate that the shafts communicate with the 


first, second and third floors respectively. 


coils and then allowed to pass to the rooms through shafts in 
the outside walls. The Arabic figures in the Basement Plan 
indicate the floors with which the shafts communicate, 1, to 
the first floor, and so on. Each room in the building has 
its own hot-air shaft, and in no case does one shaft go to two 
stories. ‘There is an abundance of heat, which can be cut off 
from the room or from the basement, as will be described 
further on (see Fig. 1). 


making a constant upward current of air (see various Ground 
Plans). 

Tn all cases the communication with the shaft is near the 
floor of the room and on the side of the room opposite the 
entrance of warm air. The ventilating registers of the larger 
rooms near the shaft enter it directly, while those somewhat 
distant pass up the partition walls and communicate with the 
shaft immediately below the roof (see Fig. 13). 
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During two years’ experience we have never had gases or 
odors to enter the shaft and to come out again on the floor 
above or below, as the suction force of the shaft is sufficient 
to carry everything entering it to the outside of the building. 

The macerating room as well as all of the closets have their 
own special ventilating shafts communicating with the roof, 
as the laws of Maryland prevent their being connected with 
the main shaft. 

The elaboration of the building was made by Mr. Archer,* 
and that of the heating system by Mr. Newton of the firm of 
Bartlett, Hayward & Co.t I am under obligations to Mr, 
Archer for the interest he has taken in our problem, as well 
as the willingness he has shown in adopting plans to overcome 
our difficulties. 

The Basement.—The basement is partly above ground on the 
south, and wholly above ground on the north side. Its plan 
is shown in Fig. 1. On the north side there is a drive, D, 
through the whole building, which facilitates the handling 
of bulky apparatus as well as the reception of anatomical 
material. ‘This drive is one of the most practical arrange- 
ments of the whole building. Very close to the drive is a 
sub-basement containing the boilers, BP. Communicating 
with the boiler pit is an arched vault, CB, extending below 
the sidewalk, which can be filled with fuel from the street. A 
hall extends through the basement, and from this the elevator, 
#£, communicates with all the floors above. In addition to 
this there are the embalming room FR, the engine room 
RA, storage rooms JR and CL, cold storage vault RR, 
chemical vault V, machine shops WR, and toilet rooms 7. 
The dark parts of the basement and the vaults are illuminated 
with electric light. 

The whole system of heating, as well as the hot and cold 
water pipes and drainage, are all exposed in the basement. 
Nothing is buried and out of reach. A certain number 
of windows are utilized to obtain the air from the outside, 
by boxing them off with a large second window. ‘This space 
communicates by means of large shafts with the sheet-iron 
boxes containing the steam coils. From these boxes the hot air 
passes through the hot air shafts to the various floors above, 
as indicated by the figures 1, 2 and 3. Each room is heated 
with its own shaft, and each shaft has its own hot air box. 
The circulation of hot air can be regulated from the room 
above as from the hot air shaft below. Moreover, the steam 
for any shaft or set of shafts can be cut off by closing the 
valve of the steam pipe passing to the respective hot air 
boxes 

There are two boilers, either or both of which may be run 
at high or low pressure without interfering with the heating 
apparatus. Whenever it is necessary to operate the engine it 
is necessary to run at least one boiler at high pressure. The 
capacity of the boilers and engine is sufficiently large to 
operate any machinery we may need in future. 

The garbage of the building is all cremated in the 
basement. 

*Mr. George Archer, Central Savings Bank Building, Balti- 
more, Md. 
+ Bartlett, Ilayward & Co., Baltimore, Md. 


The Preservation of Anatomical Material.—The supply of 
anatomical material for dissection and the laws regulating it 
in Maryland are such that it influences materially the plan of 
our course in anatomy. Not only is the material scarce, but 
our most abundant supply is obtained during the summer 
months when the weather is extremely warm. ‘These facts 
compel us to resort to rigid methods in its preservation as well 
as in its dissection. 

We have tried a great variety of methods to embalm bodies 
and find none more excellent than the carbolie acid mixtures. 
Even the formaldehyde solutions appear to be inferior to it, 
I prefer to use enough carbolic acid to coagulate all of the 
muscles, as this destroys the odors completely, and then the 
parts will not decompose while they are being dissected. This 
is accomplished with about one kilogram of the pure acid 
diluted sufficiently with alcohol and glycerin. It is well to 
mix them in thirds, or in the ratio of one of acid to two of 
glycerin and two of alcohol. Simply injecting this fluid into 
a large artery with a syringe by no means sends the fluid to 
all parts of the body in every case. It is necessary to inject 
it gradually under a constant pressure. In our laboratory we 
have a constant pressure apparatus in the embalming room, 
which can be regulated with ease up to two atmospheres 
(Fig. 2). About 5 to 7 lbs. to the inch pressure are usually 
sufficient to distend all the arteries of the body thoroughly. 
With this pressure about 4 to 6 quarts of the fluid is grad- 
ually forced into the femoral artery. A double cannula is 
employed, injecting both the peripheral and central ends at 
the same time. It is easy to tell by the appearance of the 
skin when the body is well injected. The coagulation in the 
skin about the neck and arms usually appears first, then the 
face, and finally that of the leg opposite the one in which the 
femoral has been cut. These marks indicate that the deeper 
parts have been well injected. 

The body is now allowed to remain in the room for from 
12 to 24 hours, when the second injection is made to color the 
arteries. I have never fully understood why the Europeans 
have had such difficulty in filling the arteries to their satis- 
faction for the dissection room. I find plaster of Paris colored 
with red lead eminently satisfactory; it is easily handled and 
never flows from a cut vessel. We inject a very fluid plaster 
colored with red lead under a high pressure (about 10 Ib. to the 
square inch). Two quarts of this fluid will flow into the 
arteries in the course of a minute or two, and then it is imme- 
diately allowed to flow out. This procedure distends all of 
the small arteries and leaves practically no plaster in the 
large vessels, for the plaster remains in the small arteries but 
flows out again from the large ones. 

Subjects treated in the above-mentioned manner can be kept 
for a long time in almost any fluid, and also in an ordinary 
ice-box (40° F.). I have kept them in the latter for over a 
year, but there is a tendency for the feet and hands to mould. 
These are not perfect methods, and when they are employed 
they have a marked tendency to make the dissecting-room 
disagreeable and dirty. 

When well embalmed subjects are placed in cold storage 
(below 32° F.) they may be preserved indefinitely. Yet, 
simply freezing the suLject does not accomplish the object 
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Fig. 2. Issectinc Apparatus IN THE Room. 


The upright tank is connected with the water main, from which it is filled, thus giving a large quantity 
of compressed air. This is used to drive the embalming fluid into the arteries. 


Fig. 3. FLasu-Ligut OF THE REFRIGERATING APPARATUS IN THE BASEMENT. 


‘ The vault is on the left, as indicated in the sectional view, Fig. 4. 
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perfectly. We are in the habit of believing that cold air is 
dry and will prevent evaporation, but even at a very low tem- 
perature (20° F.) there is a marked evaporation. Our vault 
is cooled from above, and the slight difference of temperature 
between the floor and ceiling of the vault is sufficient to dry 
completely the fingers and toes of the subject in the course of 
six months. This moisture, which leaves the floor of the vault, 
forms into large icicles about the steel pipes immediately 
below the ceiling of the room. 

[ have often been struck with the remarkable property of 
the epidermis to prevent the drying of the skin, even after it 
has been in a warm room for several months. This property 
can be increased to a very great extent by oiling the skin, a 
method we employ altogether to prevent:our subjects from 
drying while the dissection is taking place. Vaselin is much 
superior to oil, and after many trials we use it exclusively to 
keep the skin soft and moist, both in the cold storage and in 
the dissecting room. 

After the body has been embalmed it is smeared over with 
a large quantity of crude and cheap vaselin, and then wrapped 
with the continuous roll of water-closet paper. A second 
coating of vaselin in places over the paper covering the feet 
and hands and then the whole body is wrapped in muslin. 
This mummy-like body is now frozen and preserved in the 
cold storage. I have now kept subjects treated in this way 
for two years in the cold storage, and when placed upon the 
dissecting table they have all the appearance of fresh bodies. 
The wraps are not removed from the legs and arms until they 
are about to be dissected; they prevent the skin from drying 
before it is removed. 

My experience, therefore, shows that subjects may be pre- 
served perfectly and in the natural condition for years with 
carboliec acid, vaselin, and freezing.* 

The Freezing Apparatus and Vault—In applying cold 
storage in our laboratory it was necessary to adjust it to the 
heating apparatus of the building. The boilers for heating 
the building are 60 horse-power strong and are employed 
during the daytime of the winter only. It was necessary 
that they be high-pressure boilers, while the heating apparatus 
of the building requires low-pressure steam. If this could 
not be the case it would be necessary to add an additional 
boiler, calling for, in all probability, an additional fireman 
with additional expense for coal during the winter. This 
difficulty was overcome by the introduction of a reducing 
valve between the boilers and the heating system, which 
reduced the steam pressure to about one atmosphere for the 
heating, leaving high pressure in the boilers for the engine. 
The exhaust steam from the engine is allowed to escape into 
the heating apparatus, and thus performs an additional 
work in heating the building after it comes from the engine. 
An automatic pump forces the condensed steam back into the 
boilers, 


The engineer is in the building during the daytime only, so 


* The different methods employed in the various medical colleges 
in America for the preservation of anatomical material have been 
published recently by a committee appointed by the Association of 
American Anatomists, Science, Vol. 3, 1896. 


we desired to construct our apparatus in such a manner as to 
accomplish the work for the whole twenty-four hours by 
operating the engine during the daytime only. If this were 
not the case it would cause a considerable extra expense to 
run the machine all night. This obstacle we overcame most 
successfully. In fact our ice machine and vault can do all 
the work we desire of it by working but a few days per week. 

Then the apparatus must be relatively inexpensive. Before 
deciding upon the machine we purchased, we communicated 
with a number of firms, and believe that we have procured 
the cheapest as well as the best. Our machine and vault were 
constructed by the Remington Machine Company of Wilming- 
ton, Delaware, and cost considerably less than $4000. The 
cost of operating the machine in addition to our ordinary 
expense of heating the building has been less than $100 per 
year. The capacity of the vault is about 200 subjects, but 
can be enlarged sufficiently to supply all demands. 

We purchased a two-ton machine, ¢. ¢. a machine whose 
refrigerating capacity in 24 hours is equivalent to 2 tons of 
ice; a photograph of it is shown in Fig. 3. This machine 
much more than fulfills our requirements, and may ultimately 
be used to cool a number of working rooms in the summer. 
Yet it is very desirable in the construction of any apparatus 
to have an excess of force at hand. Of the two systems 
employed for refrigerating a room we selected the indirect. 
In the direct method the compressed anhydrous ammonia is 
permitted to escape into coils of pipe suspended in the room 
through which the heat is absorbed. In the indirect method 
the coils of ammonia pipes are immersed in brine which is 
first cooled, and this cold brine is in turn pumped through a 
system of pipes suspended from the ceiling of the room (see 
Fig. 4). 

In our apparatus the ammonia expands into a long coil 
immersed in 5 tons of strong calcium chloride solution, B. 
The operation of the engine, Z, first cools this brine, which is 
now forced by an additional pump, P, through the pipes, 4, 
along the ceiling of the vault, as the figure shows. ‘The tank 
of calcium chloride brine is placed within the vault, and then 
when the machine is not running this great quantity of brine 
absorbs the heat which gradually enters through the insulated 
walls. 

The vault is well constructed with a number of layers of 
boards, air spaces and mineral wool, as the diagram shows. 
Each layer of board is covered with one or two layers of paper ; 
the outermost layer is tarred. The door is insulated in the 
same way and is over a foot thick, The interior is illumi- 
nated with electric light. There are thermometers on the 
outside which read the temperature of the brine as well as that 
of the air of the vault. 

We found that in the beginning it was necessary to operate 
the machine for 36 hours continuously to reduce the temper- 
ature of the vault to 32° F. After this an additional run of 
the machine for 8 hours reduced the temperature of the vault 
to 20° F. During this time the brine was circulating con- 
stantly through the tubes suspended from the ceiling of the 
vault. ‘‘he temperature of the brine at this time had fallen 
to 0° F., and we have never attempted to reduce it lower. 
With the vault at 20° F. and the brine at 0° the machine may 
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remain quiet for a whole week, at the end of which the temper- 
ature in the vault is 32° and that of the brine 25°. When the 
temperature of the vault has risen to 32° it is desirable to 
cool it again, because opening the vault frequently causes 
thawing, thus making the room very sloppy. 


TEMPERATURE IN DEGREES FAHRENHEIT. 
Date. 
Outside. Brine. Vault. 
1805, A.M. | P.M.| A.M. | P.M.| A.M.| P.M, | Duration 
November 11... 59 69 oe 29 8 hours 
2 | 59 62 ae 29 25 2 
& & 28 25 8 
14.. 62 73 11 0 26 21 8 
15....| 72 7 8 oe 24 22 9 
6. 7 78 6 5 24 20 4 
18... 63 69 14 5 27 23 6% 
ar ee 68 10 6 25 21 7 
20 | 70 73 10 2 26 21 8 
ee 26 28 0 
22... 60 29 0 
25 | 62 7 22 10 32 25 8 
26 72 7 13 2 28 23 8 
cast Se 76 8 2 25 22 8 
60 69 13 4 26 22 8 
30....| 70 | 76 9 0 24 21 6 
2 | G4 76 12 0 26 21 7 
3 62 68 8 2 24 20 8 
4.. 56 57 27 26 0 
5 7 64 28 29 0 
6 | 56 62 29 30 0 
64 31 0 
60 66 32 32 0 
10 58 7 25 8 32 23 8 
11 59 70 ll 26 27 8 
12 60 64 ‘a 28 os 0 
13 59 62 29 0 0 
7 58 62 ‘ 30 3 0 
ve ‘ ee 0 
16 49 48 32 0 
17 68 78 20 8 32 24 8 
18 70 7 8 2 29 20 8 
69 29 29 0 
20 68 68 vs 30 31 0 
. 67 69 32 32 0 
33....4 @ 74 20 6 32 23 8 
24 72 7 11 2 27 21 10 
65 76 74 8 2 27 20 10 
78 28 0 
74 78 30 31 0 
30 68 18 cu 32 as 8 
31 66 7 . 25 8 
1896. 

68 72 28 | 29 0 
68 74 oe 29 0 0 
4 ov 64 68 i 30 31 0 
a 58 60 32 32 0 
wae 60 62 = 32 32 0 
8.. 64 67 20 8 32 2 8% 
9 68 72 11 2 27 20 10 

68 28 29 0 

a 68 70 29 30 0 

68 31 33 0 

_ 68 74 18 3 32 22 10 
| 


I have now taken the temperature of the vault, brine and 
outside room twice a day during a whole year, with the time 
the engine was running. The above table is a portion of this 
record, 

The chart is not as complete as might be desired, for the 
brine temperature is not given for the time in which the 
machine is not running. ‘This was not easily done, for it was 
necessary to start the engine to obtain the temperature of the 
brine. Our method of managing the apparatus is not to open 
the vault very much while the engine is not running. When 
the vault is opened frequently during the day its temperature 
rises rapidly and necessitates starting the machine. The tem- 
perature records of December 2d and 3d are accounted for by 
the frequent opening of the vault. 

After we are accustomed to a cold-storage plant for the pre- 
servation of anatomical material it is difficult to understand 
how we ever got along without it, as difficult as it is to get 
along without a microtome. It makes us commander of the 
situation for all times of the year. 

In our anatomical course we employ extensively pigs’ hearts 
and lungs, sheeps’ heads and other material obtained from the 
slaughter-house. These materials are frozen and kept on 
hand constantly. The same applies to preservation of dissec- 
tions during the holidays when students cannot attend to 
them. More important than either of these is the preservation 
of large dissections used in teaching. It dispenses wholly with 
the large alcohol vats. ‘The large dissections are wrapped in 
vaselined cloths and simply labeled. It is as easy to manage 
such dissections as it is to care for a large model. Further- 
more, the vault may be considered a large freezing microtome 
for cutting cadavers, or even for cutting serial sections on an 
ordinary microtome. And last, but not least, we preserve 
cadavers not suitable for dissection, as well as carcasses of 
animals until we are prepared to make skeletons of them. 

Before we decided to adopt cold storage we obtained many 

valuable hints from Professor Huntington of Columbia College, 
New York, who had employed a machine similar to ours for a 
greater length of time. [am under many obligations to him 
for valuable recommendations, Yet our apparatus can be 
improved in a number of ways, the most important of which 
I believe to be the construction of two vaults, one within the 
other; the inner vault to be surrounded completely with the 
cold brine and to be used for freezing the bodies; the other 
vault to be used for preserving purposes, and to be kept at 
32° F. or slightly below. In this case the engine could be 
used to cool the brine about the inner vault whenever neces- 
sary. Moreover, the outer vault should be surrounded with a 
brick or stone wall, as the expansion and shrinkage of wood are 
too great. ‘This expansion is very marked and causes destruc- 
tion of the insulation, and finally of the whole vault. I should 
also cover the floor with zinc or some metal and have it 
drained. It is necessary to clean the vault about once a year, 
and the extensive thawing is very injurious to the floor. 

Ground Floor—The first floor is occupied temporarily by 
the Pharmacological Department. It contains a large room 
ultimately intended for microscopical work, but at present used 
as a lecture room. ‘There is also a combustion room, a library, 
a chemical laboratory, an experimental room, and a private 
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room. Through the kindness of Professor Abel the experi- 
mental room is used by the advanced workers in anatomy. It 
is fitted up with the necessary apparatus for registering blood 
pressure, for artificial respiration, and so on. The motor-power 
is obtained from the engine in the basement. 

Histological Laboratory.—T he histological laboratory is con- 
structed with light on three sides in order to have the maxi- 
mum working space. The main side faces north (Fig. 6). In 
all there are 15 windows in the room, giving window space 
for 30 students. The east end of the room is shown in Fig. 7. 
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room, which is practically the interior of a microscope, and 
are shown what they are expected to study. 

It is the aim of this course to illustrate the general anatomy, 
as is often the case in systematic lectures, with demonstrations 
and specimens. During the first half of the course fresh 
specimens are studied almost altogether, and throughout the 
course frozen sections are given the class with each organ. 

We have a great abundance of pigs’ embryos, which can be 
obtained by the hundred every day. These are used a great 
deal in studying the histogenesis of the organs. 
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CL, Chemical laboratory. 
Cl, Closet. 


LEC, Lecture room. 
L, Library. CR, combustion room. 
EH, Elevator. 


The full capacity of the room is 50 or 60, the additional stu- 
dents to be placed in the middle of the room. Each student 
is furnished with the necessary outfit and a Leitz microscope, 
Stand II, with Abbe condenser. Students are permitted to 
take the microscope from the building, as each one is per- 
sonally responsible for everything placed in his charge. Each 
student has also a dissecting microscope. 

The lectures are given in the laboratory with necessary 
charts, models, and gross as well as microscopic specimens to 
elucidate the subject. Whenever necessary, as in the case of 
the medulla oblongata, they are all taken into the photographic 


PL, Private laboratory. 
H, Hood. 
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EL, Experimental laboratory. 


C, Cases. Ta, Tables. S, Shelves. D, Desk. 


In addition to the systematic course given there is an 
optional course in technique. The class is divided into 
groups of ten, and each group takes up a class of tissues like 
the alimentary canal, and so on. The course is not the same 
from year to year, and this variation proves to be most instruc- 
tive to the students. They enter the course with enthusiasm 
and profit a great deal by it. They aid materially also in the 
preparation of the specimens for the class. Although this 
course is optional, practically all the students take it. 

Throughout the course students are encouraged to read a 


few special monographs. They soon grow beyond the text- 
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Fig. 8. Sourn Exp or tue Preraration Room on tHe Second Fioor. 


The apparatus and reagents which are used in common for all kinds of histological preparation are in 


this room. 
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books, and by this reading gain a much better idea of the | 
scope of histology. We find that with the research method of | 
teaching we can lead the student much further into the sub- | 
ject than without it. Students do better work when you | 
expect much of them than when you expect little.* 
Preparation Room.—The preparation room is located con- 
veniently about the center of the building, and is used for all 
the work of the advanced students, and for the preparation of 
the specimens for the histological course (Fig. 6, PR, Fig. | 
x). It is fitted up with the necessary apparatus for the work 


embalming room, this room contains the apparatus of Ludwig 
for fine injections made by Petzold.* ‘The hood, arranged with 
hot and cold water and well ventilated, is intended primarily 
for the making of corrosion specimens; it also contains the 
automatic water still by Stoelting.t ‘There is also an incu- 
bator and a large paraffin oven, both made by Keen & Hag- 
erty.{ The glassware of this room as well as all the jars 
of the building are after the same pattern, and have been 
made by Jahneke & Hofmann. ‘The jars are all ground flat 
on top, and are either fitted with flat lids with a knob or, 


Fra, 6. 


HL, Wistological laboratory. PR, Preparation room. 


PL, Private laboratory. DR, Dark room. A, Light 


room. A’, Projecting room. LD, Women’s dressing room. T, Toilet. //, Hood. (, Cases. 8S, Shelves. 


Ta, Table. H, Elevator. Cl, Closet. 


—a set of Griibler’s stainst and other reagents; ordinary 
microtomes of Thomat and Schanze ;§ the Minot microtome 
by Zimmermann,|| and the CO: freezing microtome of Bausch 
and Lomb.§ In addition to the large injecting apparatus in the 

*The details of this course are given by Barker and Bardeen, 
Joins Hopkins Hospital Bulletin, Baltimore, No. 62. 

7 Dr. G. Griibler & Co., Bayerische Str. 63, Leipzig, Germany. 

t Rh. Jung, Landhaus Str. 12, Heidelberg, Germany. 

3 M. Schanze, Bruder Str. 63, Leipzig, Germany. 

|E. Zimmermann, Emilien Str. 21, Leipzig, Germany. 

‘| Bausch & Lomb Optical Co., Rochester, New York. } 


as in the case of the large jars, with ground plate glass. Along 
the wall there are a number of lockers for advanced students’ 
microscopes, etc. 

In the center of the room are two large preparation tables, 
drained to a central sink, with hot and cold water and gas. 
These are extremely useful for all kind of work, from boil- 


*N. Petzold, Bayerische Str. 13, Leipzig, Germany. 

+C. I. Stoelting Mfg. Co., 128 South Clinton St., Chieago, Il. 
! Keen & Hagerty, Baltimore, Md. 

§Jahneke & Hofmann, Fravenwald in Thiir., Germany. 
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ing of reagents, or making wax plates, to distilling alcohol. 
This room is among the most active in the building, and 
takes the place among the advanced students which the dis- 
secting room does among the beginners. [tis the general shop 
of the laboratory. 

While there has been a great agitation in Europe for a 
Studienzimmer, I believe that the great need is just such a 
room as I have described for advanced students. We have 
also a study room, but it loses much of its force, because all 
the dissecting rooms are study rooms. Yet we have one room 
where the student can make shorter dissections and study 
preparations. 

Photography.—Optical apparatus in connection with photo- 
graphy is such an essential to morphological research that 
before our laboratory was designed we purchased the large 
Zeiss outfit, with modifications similar to those I have had 
made for the University of Chicago four years ago. This 
apparatus had designed for it rooms as shown in Fig. 6, A, 
the idea being to enter the “ camera” for all kinds of work. 

We have, however, made a number of alterations in the 
electric light as well as in the screen for the reception of the 
picture projected. Dr. Hoen has had adjusted to the Zeiss 
apparatus a lamp of 4000 candle power, for alternating cur- 
rent, which is most satisfactory in every respect.* We have 
a set of lenses which enables us to enlarge any picture 
from one diameter to two thousand, and a movable screen aids 
us to obtain a given number of diameters easily, which is 
necessary for reconstruction work. 

Our photographie lenses have been made by Zeiss, and they 
are interchangeable from the ordinary camera to the Zeiss 
camera, as well as to the lens holder on the large Zeiss pro- 
jecting apparatus. This last arrangement enables us to use 
these lenses for the projection of histological sections as well 
as for lantern slides. 

This room is perfectly dark, thus permitting us to expose a 
negative or a bromide by simply attaching it to a screen as 
described by His.f ‘The screen we employ is movable and 
very simple in its construction. It is more fully described 
by Dr. Hoen. By opening the blinds daylight is admitted 
into both projecting and developing rooms. We thus have 
complete command of the light, enabling us to use the rooms 
for a variety of purposes. 

Private Rooms.—The rooms marked P, LZ, and A, on the 
second floor, as well as three rooms on the south side of the 
third floor. are used as private rooms for advanced students at 
present. The arrangement of one of these is shown in Fig. 9. 
The fact that the furniture and cases are only loosely attached 
to the rooms enables us to rearrange the whole laboratory 
from time to time as circumstances demand. 

Dissecting Rooms.—T he traditional large dissecting room has 
been abandoned altogether. Asa substitute for it we bave nine 
small rooms, the largest one to hold eight or ten dissecting 
tables, while the smallest room holds but one table. The 
upper floor was at first constructed as two large and two small 


*Hoen, The Photographic Room of the Anatom. Lab., Johns 
Hopkins Hospital Bulletin, Nos. 62-63. 

(His, Mikrophotographisches Apparat. d. Leipziger Anatomie, 
Leipzig, 1892. 
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rooms, and after the building was finished the additional 
rooms were made by inserting thin partition walls, as shown 
in Fig. 10. This arrangement facilitates enlarging the rooms 
at any time if necessary. 

The criticism has frequently been made that it is difficult 
to discipline the students if an instructor is not always present. 
Our experience proves that this is not the case, as the students 
remain quiet and orderly without the presence of the in- 
structor. They know that their only opportunity of learning 
anatomy is in the dissecting room, and generally utilize it. 
The universal opinion of the students is in favor of small 
rooms, and most of them prefer the rooms with but one 
table. ‘Che same order is insisted upon for the dissecting room 
as for the lecture room, and all are agreed that it is for the 
best. lL allow the students to arrange their own dissecting 
classes, and always favor the good students by placing them 
in a room by themselves whenever possible. No smoking or 
loafing is permitted, and this again favors the work of the 
student. 

Zach room is fitted up with tables, chairs, book racks, hot 
and cold water, a sink, model cases, and a blackboard. In fact 
“ach is a study room by itself. Fig. 11 shows a corner of one 
of the smaller rooms. ‘The floors are of Georgia pine, and are 
saturated with paraffin once a week, and are usually kept very 
clean. As soon as they become slightly soiled they are 
serubbed with lye and saturated with paraffin again. Each 
room has a skylight, which, with the addition of the great 
number of windows, gives a most excellent light in all parts 
of the room. 

The subjects come into the room vaselined and wrapped as 
described. The extremities are kept wrapped with the vaseline 
until the skin is removed, and when the body is cut the 
muscles are kept from drying by means of moist, but not 
wet, cloths. An excessive moisture favors decomposition and 
also soils the floor. 

The course in practical anatomy begins immediately after 
the completion of the brief course on osteology. At the 
beginning of the session each student is loaned a skeleton for 
the year and also assigned a place in the histological labora- 
tory. The latter entitles him to an outfit and the use of a 
Leitz microscope, Stand II, with an Abbe condenser, eye- 
pieces I and III and objectives 3 and 7 During the second 
year a ,'; oil immersion is added to the microscope. He thus 
has the use of a good microscope throughout his student 
time at this University. 

During October the beginners are requested to arrange 
themselves into groups of twos or fours to aid the instructor 
in making up the dissecting classes. The first subjects are 
dissected by six students, the two on the head being second 
year students and working on alternate forenoons. ‘The 
beginners start on the abdomen and chest. The weekly task 
placed before each student during the winter is about as fol- 
lows. It must be remembered, however, that after the dissec- 
tion is fairly well started each student works for himself and 
by himself. 

In the following chart Class No. [II is composed wholly of 
second-year students. First-year students, who begin with 
Class No, I, usually disseet the whole body in 22 to 26 weeks. 
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About one-half of the first-year students do not dissect the 
head until the second year. 

All of the students have had one year each of physics, 
chemistry and biology before coming to us. Most of them 
have had a course in practical embryology. The course in 
embryology at this University is given during the spring of 
the year. 

John Hunter has expressed himself that the only way to 
learn anatomy was by dissection and dissection and dissec- 
tion. We believe firmly in this method and add to it concen- 
tration. If any one desires to know the very essence of an 
investigator’s spirit let him read the introduction of v. Bear’s 
Embryology.* ‘The feelings of a scholar are expressed on every 
page. Ilis association with his instructors meant so very 
much to him. Later, in his autobiography,} he rehearses the 
early period of his life and says: “Often during my life then, 
us well as later,$ have I doubted the wisdom of our university 
courses. It seemed to me that the whole system was wrong 
in that it compels us to take a number of courses for 45 
minutes at a time in order to convert our information into a 
heterogeneous mass. Would it not be better if we could study 
one subject after the other, so that we could busy ourselves 
with one, or at the highest two, subjects continuously for 
several weeks?” Ife continues this thought further, and finally 
states that whenever we wish to do anything thoroughly we 
do one thing at a time. 

As a student I demanded the privilege of studying one sub- 
ject at a time and was often envied by my fellow-students. 

*v. Bear, Entwicklungsgeschichte der Thiere, KOnigsberg, 1828, 

tv. Bear, Nachrichten iiber Leben und Schriften, St. Petersburg, 
1864, 
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APPROXIMATE ARRANGEMENT OF THE COURSES IN GROSS ANATOMY AND IN HISTOLOGY. 
4 20 ro 30 Ilours PER WEEK. 15 Hours rer Week. 
= OsTEOLOGY. HisToLoey. 
Crass I Cuass IT. Crass IIT. 
7 | Abdominal walls..... Superficial neck... .........0 lymph and lym-| 7 
phatics 
10 | Lumbar plexus and thigh ..... Front of Sympathetics and heart........ 10 
11 | Back and gluteal region .......| Back of neck. Alimentary canal ............. il 
Body divided. Arm removed. 
12 | Perineum (pelvis cut)........... Temporal and frontal region...| Alimentary canal .........+++- 12 
_ Remove muscles Muscles of mastication & nerves 13 
14 | Leg and foot ............. eer : Tongue and larynx....... ....| Urinary organs......-.--..++- 14 
15 | Remove muscles ...........--- Cuass I. Reproductive organs .......... 15 
16 Crass II. Skin and nose 16 
17 Bye Gnd OOF 17 
19 Medulla oblongata ...........- 19 
20 Special Dissection. Medulla oblongata ............ 20 
21 Brain 21 


The privilege I then demanded | now gladly give my students 
and am extremely well gratified with the result. Continuous 
individual instruction is not easy and takes much time, yet I 
believe that I can carry the plan through with a much greater 
number of students than I now have. 

At present we devote 22 continuous weeks to gross anatomy 
and histology exclusively during the first year, and about the 
same time to the dissecting room during the second year. In 
later years the students may continue to dissect, and if they 
are especially desirous of studying a number of parts at the 
same time they are employed as student demonstrators. 

Our dissecting room is open every day from Monday morn- 
ing until Saturday evening, and with a class of 70 we have an 
average attendance of 30 students during all this time. 

Each student keeps a complete record of all the nerves he 
dissects, and when he has finished the parts he is examined on 
what he has dissected before the muscles are removed. | 
keep on file a card for each dissection which ultimately 
receives all the notes the instructors have made of the quality 
of his work. This gives us a permanent record of all the 
work which is done by the student in our laboratory. 

With all this precaution we still have poor students. First 
and foremost we are careful to admit only those students who 
have had a good training,* and then when they come to us 


* From the Announcement of the Johns Ilopkins Medical School, 
for 1895-96 : 

As candidates for the degree of Doctor of Medicine the school 
receives : 

1. Those who have satisfactorily completed the Chemical-Biolo- 
gical course which leads to the A. B. degree in this university. 

2. Graduates of approved colleges or scientific schools who can 
furnish evidence: (a) That they have a good reading knowledge 
of French and German; (+) That they have such knowledge of 
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we give them an opportunity to work. Some, however, are 
not bright, and a few others are not inclined to work. They, 
of course, do not accomplish much, and J should feel inclined 
to hold our method of instructing them in anatomy respon- 
sible for it were it not that they do equally poor work in 
other departments where the lecture method is employed. 

Study Room.—In recent years there has been an agitation 
in favor of teaching anatomy by means of a study room. This 
method is practiced in many universities by placing the objects 
used to illustrate a lecture at the disposal of the student after 
the hour; he can then take the specimen in his hand and see 
for himself. A few students utilize this opportunity, but it 
is only of much value to advanced students. 

If now all these specimens and models are placed together 
in one room which is at the disposal of the student, we have 
the study room as arranged by Rauber* in the University of 
Dorpat, or by Kollmannt in the University of Bile. Similar 


physics, chemistry, and biology as is imparted by the regular 
minor courses given in these subjects in this university. 

The phrase ‘‘a minor course,’’ as employed in this university, 
means a course that requires a year for itscompletion. In physics, 
four class-room exercises and three hoursa week in the laboratory ; 
in chemistry and biology four class-room exercises and five hours a 
week in the laboratory in each subject are required. 

Many inquiries have been received regarding the character and 
amount of the requisite training indicated by the term ‘“ Minor 
Course’’ in these sciences. In explanation, it may be stated, with 
respect to Biology, that the candidate should have followed for at 
least a year alaboratory course in the structure, life history, and 
vital activities of selected types of animal and vegetable life. In 
the Chemical-Biological course for undergraduates in this univer- 
sity the laboratory work in biology at present includes the study of 
such types as amceba, hiematococcus, yeast, penicillium, bacteria, 
mushroom, hydra, vorticella, a fern, a flowering plant, the earth- 
worm, lobster, anodon ; the gross and minute anatomy of the frog, 
the development of its eggs, the structure, formation, and meta- 
morphoses of the tadpole; the study and drawing of the bones of 
the human skeleton ; the comparison of some parts of related ver- 
tebrate skeletons; dissection of a mammal; the field and labora- 
tory study of some few flowering plants. The laboratory work is 
the more important part, the lectures and other exercises subsid- 
iary. It is, of course, not to be understood that this curriculum of 
biological work must be rigidly followed. Equivalent work will be 
accepted. 

The candidate should have followed a course in general Chem- 
istry for at least a year. This course should include laboratory 
work, about five hours a week through the year, and lectures and 
class-room work covering the outlines of inorganic chemistry and 
the elements of organic chemistry. A good knowledge of the sub- 
ject as presented in Remsen’s “ Introduction to the Study of Chem- 
istry’’ may be regarded as the minimum requirement. A fuller 
knowledge of Chemistry is, of course, desirable. 

In Physics, the candidate should have followed a collegiate course 
for at least one year. This should include four hours a week of 
class-room work and at least three hours a week of quantitative 
work in the laboratory. Special attention should be given to theo- 
retical mechanics and to the mechanical and electrical ex periments. 

3. Those who give evidence by examination that they possess 
the general education implied by a degree in arts or in science 
from an approved college or scientific school, and the knowledge of 
French, German, physics, chemistry, and biology above indicated. 

* Rauber, Entwicklung von Studiensiile, Leipzig, 1895. 

+ Kollmann, Archives des sciences physiques et naturelles, t. 28, 
1892, and Verhand). d. anatom. Gesellschaft, 1895. 


methods of instruction are employed in the Austrian univer- 
sities, and I have observed their use in Professor Toldt’s labora- 
toryin Vienna. Professor Drasch of Graz also informs me that 
they were used extensively while he was a student. We are 
all familiar with the excellent exhibitions of anatomical speci- 
mens in the English laboratories and museums and appre- 
ciate fully their importance as recently emphasized by Prof. 
Keiller.* 

A whole series of papers has been written during the last 
20 years about the teaching of anatomy, and the universal 
opinion is in favor of teaching and studying at the same 
time;t to study the object from every standpoint. There has 
been a marked revulsion against simply giving the students 
the results of anatomy—the favorite method in America to- 
day. The references just given will be very instructive to the 
advanced students of anatomy and I recommend that they be 
read freely. 

In the early part of this century Rudolphif wrote an essay 
on the various methods of learning anatomy and gives an 
extensive literature on the subject. “ Yet,” he says, “it is 
wholly indispensable for those who wish to study anatomy to 
make their own dissections, for the best preparations made by 
others, the best plates, etc., cannot take the place of specimens 
made by the students. It is altogether a different thing to 
have dissected the vessels and nerves for one’s self and to have 
observed their relations, than to have simply seen the finished 
preparation in which the parts are more or less distorted.” 
In this way Rudolphi continues in the most interesting 
manner, 

In our laboratory we have set aside a large room as a study 
room, but find that there is no special demand for it as long 
as the students can make their own dissections. As soon as 
they have begun work it is easy to make them find most of the 
fine nerves as well as the sympathetics, and after the part is 
fully dissected it is taken to pieces systematically (and this is 
the review); then the ligaments are studied. We have made 
a study room of all of our dissecting rooms, and our Studien- 
zimmer remains as a room for special and briefer dissections. 
It is fitted up with coarse vises for holding sheeps’ heads 
and useful things of that kind. When students desire to 
study the peritoneal cavity of a lower animal, to dissect or 
macerate hearts, or to dissect sheeps’ eyes, this room is used. 
Here they also study finished dissections and models which 
are at all times at their disposal. Throughout the dissecting 
rooms there are large cases in which are exposed many of the 
models and preparations of Ziegler,§ Steger,|| Benninghoven 


* Keiller, New York Medical Journal, 1894. 

+His, Auffassung der organischen Natur, Leipzig, 1870; Lis, 
Aufgabe u. Zielpunkte der Wiss. Anat., Leipzig, 1872; Turner, 
Address at the Opening of the new Anatomical Department at the 
University of Edinburgh, 1880 ; Hertwig, Der anatomische Unter- 
richt, Jena, 1881; Schiefferdecker, Der Anatomische Unterricht, 
Deutsche Med. Wochenschrift, 1882; Kolliker, Die Aufgaben der 
Anatom. Institute, Wiirzburg, 1884; Waldeyer, Wie soll Man 
Anatomie lehren und lehrnen, Berlin, 1884. 

t Rudolphi, Ueber Anatomie, Berlin, 1828. 

? Ziegler, Freiburg in Baden, Germany. 

Steger, Thalstr. 26, Leipzig, Germany. 
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Fig, 12, Norruwest CoRNER OF THE Stupy Room on THE TaiRD Foor. 
The case shown contains the wax models made by Ziegler. The main part of the room is devoted to the 


study of models and finished dissections. 
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and Messing,* Auzoux,t Tramond,f{ as well as the wire models 
of Abbe and Edinger. 

he finer preparations of bones are employed to elucidate 
the course in osteology, and there is an abundance of loose 
bones at the disposal of the instructors. In addition to excel- 
lent mounted skeletons we have complete skeletons, which 
are loaned to the students for the whole year. If there is any 
breakage or loss of bones the student must pay for a new 
skeleton. ‘Che method of placing good-specimens and instru- 
ments at the disposal of students works admirably when the 
responsibility of keeping them in good order rests upon the 
student. Whenever the student wishes to study the attach- 
ment of muscles or anything of that kind, a mounted skeleton 
is placed at his disposal in the study room. 

The plan of the third floor shows the arrangement of the 


| 


| 


JOHNS HOPKINS HOSPITAL BULLETIN. 99 


women are in a special room on the second floor. ‘This room 
is also fitted up with a table, a few chairs, washstands with 
hot and cold water, and closets. ‘The closets for the men are 
in the basement and the third floor, while in addition to these 
there is a private closet for each floor. 

Store-rooms.—One of the most important adjuncts to a 
laboratory is an abundance of store room, There is on each 
floor a large hall room for the use of the janitor’s utensils, 
laundry, and so on; each is well ventilated. In addition to 
the cold storage we have two rooms in the basement in which 
to keep alcohol specimens during the summer and at other 
times when they are not in use. The whole fourth floor is one 
large store room communicating with the elevator (Fig. 13). 
A glance at the plan will show the arrangement. The central 
hall is illuminated by ail the skylights of the building, thus 
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model and specimen cases. The models are well displayed and 
can be taken out easily to demonstrate any point as it may 
arise, 

Lockers.—There are a number of hat and cloak hooks in the 
halls of the first and second floors, where students can lay off 
their wraps easily before going into the histological laboratory 
or the lecture room. On the third floor there are a number of 
lockers for men, with latches, but the padlocks must be sup- 
plied by the students if they desire to lock them. In the 
wutumn the lockers are assigned to the students, who may 
retain them for one complete year, thus giving them a place to 
lock up their things during the summer. The lockers for the 


senninghoven and Messing, Dorotheenstr. 38, Berlin, Germany. 
+ Auzoux, Rue de Vaugiard 56, Paris, France. 
!Tramond, Rue de I’Ecole de Médecine 9, Paris, France. 


making it a very agreeable room to work in. In addition to 
this there are twelve large store rooms used for al] kinds of 
bulky ware necessary in an anatomical laboratory. Special 
rooms are set aside for glassware and others for chemicals. 
As we still import most of our equipment, it is necessary to 
lay in a stock for the whole year and to have an abundance 
of storing space. The alcohol and other very inflammable 
substances are stored in an underground vault outside of the 
building, which communicates with the basement. ‘This 
enables us to procure a sufficient supply, duty-free, to last 
for a year. Under no conditions could we keep a large 
quantity of inflammable material on hand without such a 
vault, for it would be impossible to place an insurance upon 
the building. 

Animal Howse.—One of the most difficult problems in the 
construction of a laboratory is the care of live animals. A 
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number of methods are employed, and it matters little whether 
the animals are kept in the basement or the attic, they are 
& nuisance and hard to care for. When either of the above 
arrangements is made it is impossible to make any alterations 
in the room from time to time as circumstances demand. 
The simplest and easiest method is to construct a special 
animal house. Our animal house is completely separated from 
the building, and has its own yard in which the animals can 
run about. The house (as Fig. 14 shows) is divided into 
four rooms, each of which is ventilated by itself. There are 
hot and cold water in the large rooms, and all the floors 
The rooms are heated by steam 


are asphalted and drained. 
In addition one of 


from the boilers in the main building. 
the rooms has a large coal stove for heat during the night in 
cold weather. We can thus give animals every comfort and 
cleanliness, and find that under these conditions dogs are not 
very noisy. The house is practically a hospital for operated 
animals, monkeys as well as dogs. 

A space has been set aside in the basement for aquaria, but 
they are yet to be constructed. 

Mwerating Rooms.—A large room on the fourth floor is 
fitted up especially as a macerating room. It has a special 
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ventilating flue, a store room adjoining for clean bones, and a 
large baleony for bleaching and drying purposes (Fig. 13, BB). 
The room has hot and cold water as well as a special steam 
connection with the boilers in the basement. ‘The skeletons 
which come from the dissecting rooms are placed in sacks and 
numbered, which in nearly all cases completes the record of 
each subject. The bones from the subjects embalmed with 
varbolic acid are cleaned with lime or 1 per cent acetic acid. 
In either case we must boil them; and this is easily done with 
steam. In addition to these skeletons we obtain subjects too 
far advanced in decomposition to embalm, and they are first 
frozen and then cleaned as soon as time will permit, often a 
year after the subject is obtained. A1l of the bones cleaned are 
preserved until summer, when the fat is extracted from them. 
Our extractor was made by Lentz,* and it is set up in the 
animal house for additional security in a room containing the 
alcohol stills. he water-bath of the apparatus is heated with 
live steam, which is easily controlled and is more satisfactory 
as well as safer than the gas flame. The apparatus can be 
started and may run for days without any special attention. 


*E, A. Lentz, Spandauerstrasse 36 and 37, Berlin, Germany. 


AN OUTLINE OF THE COURSE IN NORMAL HISTOLOGY AND MICROSCOPIC ANATOMY. 


By Lewetiys F. Barker, M. B., AND CHARLES R. BARDEEN. 


The problem of reducing to a minimum the amount of 
energy expended in the routine work of teaching is one which 
necessarily interests every working histologist. While we 
would deprecate the adoption of a fixed, rigid programme to 
be followed year after year, we believe that in a subject like 
normal histology, where many of the methods employed are 
constant, a careful list of the work actually done and of 
the methods actually used during one or two years will be of 
considerable service as a basis for the organization of the 
course in ensuing years. ‘The programme which we present 
here is almost exactly that which has been followed during 
the past year in the Johns Hopkins Medical School. It is by 
no means intended to represent an ideal course in histology ; 
on the contrary, it has very obvious defects, some of which 
we hope soon to be able to remove. It is simply a course 
which has been given, adapted to certain conditions, and one 
to be MOftied from time to time with changing conditions 
and as further experience of our own and others shall indicate. 

In framing a course in histology for the regular students of 
this school there were certain points which demanded par- 
ticular consideration. In the first place, the class of students 
might fairly be expected to differ from that of the average 
medical school. Every student, in order to gain admission, 
must have a college degree or its equivalent, must possess a 
good reading knowledge of French and German, and in addi- 
tion give evidence of having studied biology, chemistry and 
physics, including practical laboratory work in these subjects 
during at least one year. It might be safely assumed that the 
average student in such a school, as a result of his previous 
scientific training and experience, would be able to do more 


and better work in normal histology and microscopic anatomy, 
than has before been expected of medical students, and our 
experience thus far justifies such an assumption. One diffi- 
culty which speedily became obvious, however, was the unequal 
preparation of the different students for microscopic study 
on entering the school. Whereas some of the students had 
worked extensively with the microscope, an occasional one 
having had more than a year’s instruction in practical his- 
tology, others in their work in practical biology had done 
little normal histology or none at all. In organizing a course, 
the needs of all the students had to be considered, and 
arrangements were made by means of which the experienced 
found work difficult enough for them, and the untrained 
were given tasks which were not beyond them. It is prob- 
able that this inequality as regards preliminary attainments 
in microscopic work will grow less with the years, since the 
students admitted at the beginning of the school have had 
no opportunity of directing their preliminary education to 
suit the requirements of admission. But there must always 
be greater individual differences, probably, among the class of 
students entering such a school, than in the medical school 
requiring no college degree before admission, inasmuch as, 
other things being equal, specialization and individuality 
increase part passu with age and educational advantages. 

In deciding as to the plan to be adopted in the course we 
have been much influenced, too, by the fact that our students 
are students of medicine. Thus it will be noticed that in the 
selection of tissues, those from the human body make up a 
large part of the material used; and when animal tissues are 
employed, special care has been taken to point out how they 
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differ from the human. Moreover, in deciding what to exclude 
from the course—for this we think as important as the matter 
included—thought was given to the bearing of the specimens 
on the practical work in medicine which was to follow, and 
stress was laid upon those portions of human histology which 
previous experience has taught us are of the most importance 
in the appreciation and interpretation of the pathological 
alterations in disease. While in the future all detail will, we 
must believe, be found to be of importance to the pathologist, 
in the present status of pathological histology a knowledge of 
certain details is of much greater value than that of others; 
and for the student enteripg medicine, a judicious selection 
of what shall be given and what shall be left out should 
be made by some one who has had a more or less wide training 
in pathological histology. 

The time is now past, we believe, when an instructor in 
pathology should be compelled to devote the time intended 
for the study of diseased tissues to instruction in normal 
histology and microscopic anatomy. It is true that every 
student has his knowledge of normal structures widened and 
more firmly rooted by good courses in pathological histology, 
but he should not meet with normal appearances in these 
courses for the first time. 

Further bearing in mind the life-work for which the 
student is preparing himself, we have not, in this course, 
always chosen the method which would show the finest struc- 
tural details of the tissues. While the most delicate methods 
have been introduced in places, we have endeavored to 
familiarize the students with a large number of different 
modes of preparation, and to help them to understand the 
varying appearances of one and the same tissue under different 
methods of preliminary treatment. A piece of spleen hard- 
ened in Miiller’s fluid is quite unlike a portion of the same 
organ hardened in alcohol or in Flemming’s mixture, and the 
appearances of such tissue in stained section differ still more 
from those to be seen in a frozen section of the fresh spleen. 
The student who has been brought up entirely on “gilt- 
edged” histological methods will find himself sadly at a loss 
in battling with the “rough and ready” world in which the 
pathologist has to live. 

Nor could we leave out of account, in framing the course, 
the fact that in the studies of the subsequent three years, 
various portions of the body are again submitted to extended 
microscopic investigation. Thus in the second year in the 
department of pathology, a preponderance of attention is paid 
to the structure of certain of the organs; in the third year in 
the department of medicine, the blood of patients is submitted 
to very accurate color-analyses, and in the course in obstetrics 
the histology of the female genital organs is again thoroughly 
reviewed. In surgical pathology, microscopic work is also 
done, and in the planning of the courses in neurology, derma- 
tology, gynecology, ophthalmology, etc., provision will doubt- 
less be made for microscopic work. 

The course beginning October first extends to March 
fifteenth. Three full half-days are devoted to regular class 
work, and additional time throughout the week is available 
for special work in technique, recitations and drawing. 
Between March fifteenth and June first considerable time 
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is available for review, and for extra work for those students 
who have had difficulty in keeping pace with the course while 
in progress. 

The teaching, consisting in the main of practical work in 
the laboratory under the direct guidance of a corps of demon- 
strators, is supplemented by a series of 60 lectures with 
demonstrations, explanations of charts and models and dark- 
room projections. 

After some introductory work on the cell in general, and a 
review of the blastodermic layers, the student begins his his- 
tology with the study of the morphological units in the body, 
that is to say, with the study of general histology, and pro- 
ceeds to the study of the architecture of the organs (micro- 
scopic anatomy) ouly after he has had considerable experience 
in isolation and dissociation by means of teasing, tearing, 
dissecting, macerating, corroding and digesting the elemen- 
tary tissues. It has seemed to us that this system has marked 
advantages over that in which histological studies are begun 
with the study of organs. ‘The student who tries to study 
organs when he cannot recognize almost at a glance epithe- 
lium, smooth muscle, striped muscle, cartilage cells, nerve 
cells, nerve fibres and the like, is comparable to the student 
in chemistry who attempts to understand and memorize the 
reactions of complex organic compounds without having been 
taught the significance of an alcohol-, an aldehyde-, an 
amine- or amide-group. Familiarity with units is, we are 
convinced, the only key to a proper understanding of the 
tissues. And thus in the study of organs the student is 
stimulated to search for morphological units of a higher 
order—for example, vascular or secretory units—a task which 
can often be lightened by the study of developing tissues 
where such units may generally be seen in simpler forms, 

From the first the student is advised to pass as gradually as 
possible from the naked eye appearances to the relations as 
seen under high powers of the microscope. Thus after the 
naked eye study in the course, and the color, odor, consistence, 
etc., have been noted, pieces of the tissue are examined with 
the aid of the dissecting microscope (8-20 diameters), first in 
bulk and afterwards dissociated ; only then does the examina- 
tion with higher powers of the microscope begin, at first with 
low powers and finaily with high powers, in some instances 
with oil-immersion lenses. 

During the early part of the course very few microtome 
sections are permitted, and, throughout, the importance of 
methods other than those of mere sectioning is especially 
emphasized. ‘The student goes to the animal body or to the 
cadaver in the dissecting room, sees the general relations of 
the tissues there, procures for himself the specimen, and thus 
is taught how and where material for study is to be obtained. 

In addition to the regular class work, to each student is 
assigned the task of the complete preparation of some tissue 
or set of tissues, involving the processes of fixing, hardening, 
embedding (in celloidin and paraffin) and sectioning. Some 
members of the class find the time to do more of this sort of 
work than others, and as all of it is done under the direct 
supervision of an instructor, the technical experience gained 
should be subsequently helpful. 

It will be noted in the tables that liberal use has been made 
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of embryonic tissues. Starting out with the blastodermic 
layers, the student from the first is taught to lead all tissues, 
as far as possible, back to their carly embryonic origin, and 
through the whole course no small measure of the attention 
of the student is directed to the histogenetic relations, at 
different stages, of the tissue or organ under consideration. 

While the morphological facts are necessarily the first 
objects in the course, still the physiological bearings are not 
entirely lost sight of, and we have had no hesitancy now and 
then in calling the attention of the students to a physiological, 
chemical, or even clinical relation when we have thought it 
important that it should be especially associated in the mind 
with a certain morphological peculiarity. Thus, while any 
marked “overlapping” of courses is avoided, the attempt is 
made to impress upon the student the fact that histology, 
instead of being divorced from a number of kindred subjects, 
stands in the most intimate, almost inseparable, connection 
with them. 

The student is encouraged at all times to make careful 
objective drawings of what he sees. 

Text-books in English, German and French are used in the 
course, and in addition each student is required to read 
original articles in the literature and to make a careful 
abstract of at least one scientific article. In this way he 
gains the habit of going to the sources for his information, is 
impressed with the limitations of histological knowledge, sees 
the lines along which original research is moving, and learns 
the origin of text-books. 

It will be observed in perusing the list, that whereas none 
of the important organs have been omitted, certain parts of 
the body have been studied in more detail than others. This 
we think unavoidable, but we have arranged the subjects so 
that especial attention should be given to those parts of the 
body in which at present most advance is being made. Thus 
the sense organs and nervous system, it will be seen, have been 
examined in considerable detail, and as far as possible the 
students are made conversant with the newer ideas concerning 
the minute anatomy and histogenesis of the peripheral and 
central portions of the nervous system. Preceding this por- 
tion of the work, six half-days, in addition to the time 
allotted to the subject in the course, are given to the student 
for the study of the gross anatomy of the central nervous 
system. <A series of sections at various levels of the spinal 
cord and brain are then carefully studied and drawn, and 
finally several days are devoted to the study of tracts, thus 
bringing the student’s knowledge together in a more or less 
orderly fashion. Our experience, though brief, has confirmed 
us in our belief that the histology and microscopic anatomy 
of the nervous system are properly, for the present at least, 
included in this course. Much has been demanded of the 
students, but within certain limits, students, we think, do 
more thorough work when much is expected of them. 

In choosing the methods mentioned in the following list 
we have been influenced in a given instance sometimes by one 
factor, sometimes by another. When the method suggested 
seems at first less desirable. than certain others which are in 


vogue and which could have been selected, it should not be 
taken for granted that the other method has not been thought 
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of. It may be that the method in question has been chosen 
to suit a certain particular condition in the course. Still we 
know only too well that there are many ways in which the list 
can be improved, and not a few errors which would be better 
eliminated. We shall be particularly grateful for corrections 
or suggestions from those who take an interest in the subject. 
It is an especial pleasure in closing to acknowledge our 
indebtedness to Professor Mall for helpful counsel and mani- 


fold suggestion. 


The method here used for designating the main steps 
employed in preparing the various tissues for histological 
study was devised as a convenient means of briefly indicating 
the necessary technique when planning out the work of the 
course. he writing out in full of the technique used for 
each tissue was found to take too much time and to be need- 
lessly cumbersome. Word-abbreviation was too apt to be con- 
fusing, and thus a completely artificial system seemed on the 
whole to be the best.* The various technical processes 
employed in histological study were roughly arranged in 
eleven-odd groups: fresh examination, dissociation, decalecifi- 
cation, fixation, hardening, microscopic preparation, staining, 
clearing, fastening, mounting, and special, and each of these 
groups was designated by a particular letter of the alphabet. 
Thus, for example, all the methods used for staining are 
grouped under “G.” The various methods in each group are 
further designated by numbers, thus ¢. g. staining with 
borax-carmine is indicated by “ G.:”; furthermore, since cer- 
tain of the technical steps are carried out by the instructors 
and certain of them by the students, the group representing the 
particular process is written (or printed) as a “capital ” when 
representing work done by the instructor, as a “ small letter” 
when it is done by the student. An example will make this 
clear: In indicating the methods used in preparing the cardiac 
end of a dog’s stomach for microscopic examination, the fol- 
lowing signs are used: “Dis; Es; Fs; gs, 135 ks,” which 
being interpreted means that the tissue was (1) fixed in 
Zenker’s fluid; (2) hardened in graded alcohols; (3) embedded 
and sectioned in celloidin by the instructor; and by the stu- 
dent (4) stained in hematoxylin and eosin; and (5) mounted 
in balsam. Only the more important steps, or those to which 
especial attention is to be called, are indicated, thus the clear- 
ing agent most often used in the daily routine of the class- 
room, carbol-xylol, “ Hh,” is seldom put down among the steps 
of the technique. 

With this explanation it is hoped that the following tables 
and the programme will be clearly self-explanatory. ‘The 
technical methods used are, in the main, those commonly 
given by the various books on technique, though many of 
them have been taken from the literature, and a number have 
been slightly modified to suit our own needs or preferences. 


EXPLANATION OF ABBREVIATIONS EMPLOYED. 


A.— METHODS OF PRESERVATION OR EXAMINATION IN NATURAL STATE. 
(1) Fresh tissues. 


* The method for a similar purpose used by Benda in the “ His- 
tologischer Hand-Atlas”’ of Benda and Guenther (Leipzig, 1895) 
suggested the method here employed. 
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(2) Tissues in normal fluids. 

(3) ‘Tissues in physiological salt solution. 
(4) ‘Tissues in aqueous humor. 

(5) Tissues in blood serum. 

(6) ‘Tissues in iodized serum. 

(7) Tissues in Farrant’s medium. 

(Ss) Tissues in 1 per cent. sugar solution. 


b.—Meruops oF DissocraTion, MACERATION, CORROSION OR ALTERA- 
TION, 

(1) 0.25 per cent. ac. acetic. 

(2) 30 per cent. potassic hydrate. 

(3) 334 per cent. alcohol (Ranvier’s alcohol). 
(4) 0.1 per cent. osmic acid. 

(5) Cone. ac. hydrochloric. 

(6) Cone, ac. nitric. 

(7) Miller’s fluid. 

(S) 0.1 per cent. potass. bichromat. 

(Y) 0.5 per cent. ac. chromic. 

(10) 0.5 per cent. ammon. chromat. 
(11) Digestion with pancreatin and sod. bicarb. 
(12) Digestion with pepsin and ac. hydrochlor. 
(13) lodized serum. 


(14) Water. . 


(15) 20 per cent. ac. acetic. 
(16) Cone, ac. sulphuric. 
(17) Lugol’s solution. 
(18) Sat. sol. tannic acid. 
(19) 0.05 per cent. ac. chromic. 
C.—Metnops or DECALCIFICATION, 
(1) 3 to 5 per cent. ac. nitric. 
(2) 2 per cent. ac. chromic. 
(3) Ae. acetic glaciale. 
(4) Miiller’s fluid. 
(5) Per cent. ac. picric. 
(6) Per cent. hydrochlor. 
(7) v. Ebner’s fluid. 
(8) Phloroglucin + ac. nitric (Haug). 
D.—Merunops oF Fixation. 
(1) Heat on copper bar at 120° C. 
(2) Boiling water. 
(5) Steam. 
(4) Absolute alcohol. 
(5) Flemming’s solution. 
(6) Hermann’s solution. 
(7) Fol’s solution. 
(8) Osmic acid vapor. 
(9) 1 per cent. osmic acid. 
(10) 10 per cent. ac. nitric. 
(11) Sat. sol. hydrarg. perchlor. in 0.75 per cent. NaCl solution. 
(12) 5 per cent. formaldehyde. 
(13) Zenker’s fluid. 
(14) Bethe’s fluid. 
(15) Kleinenberg’s solution. 
(16) Equal parts abs. alcohol and ether. 


E.—Metnops ror HARDENING* SOMETIMES USED FOR FIXING, ETC. 


(1) Graded alcohols 334 per cent., 50 per cent., 70 per cent., 80 
per cent., 90 per cent., 95 per cent., absolute. 
(2) Graded alcohols 80, 95, absolute. 
(3) 95 per cent. alcohol. 
(4) Miller’s fluid. 
(5) Miller’s fluid 3 pts. + alcohol (95 per cent.) 1 pt. 
(6) Erlicki’s fluid. 
(7) 1 per cent. ac. chromic. 
(8) 5 per cent. formaldehyde. 
(9) Cox’s solution. 
(10) Cajal’s osmo-bichromic solution (rapid Golgi method). 
(11) 2 pts. Miiller’s fluid +-1 pt. 1 per cent. ac. osmic (Marchi). 
(12) Weigert’s mordant for neuroglia. 
(13) Distension and drying. 
F.—Mernops or Preparation ror Microscopic EXAMINATION. 
(1) Transfer simply to slide. 
(2) Spread out thin on slide. 
(3) Semi-desiccation method. 
(4) Teasing. 
(5) Strip off in layers. 


; * The line between fixing and hardening fluids must of necessity be an arti- 
ficialone. We have designated as fixing fluids those commonly allowed to 
act for twenty-four hours or less on the tissues; as hardening fluids those 
used a longer time than this. 
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(6) Free-hand section. 
(7) Section with Valentine’s knife. 
(8) Frozen section. 
(9) Celloidin section. 
(10) Paraflin section. 
(11) Dissection. 
(12) Elder-pith section. 
(13) Grinding and polishing. 
(14) Cullen’s formaline method. 
G.— METHODS OF STAINING AND IMPREGNATION. 


(1) Borax carmine. 
(2) Alum cochineal. 
(3) Indigo-carmine. 
(4) Picro-carmine. 
(5) Upson’s carmine. 
(6) Van Gieson’s fluid. 
(7) Delafield’s heematoxylin. 
(8) Bohmer’s hematoxylin. 
(9) Heidenhain’s hematoxylin. 
(10) Weigert’s myelin stain. 
(11) Weigert-Pal myelin stain. 
(12) Ehrlich’s acid hematoxylin. 
(13) Eosin. 
(14) Acid fuchsin. 
(15) Acid picric. 
(16) Safranin. 
(17) Methylene blue. 
(18) Aqueous magenta. 
(19) Dahlia. 
(20) Methy!] violet. 
(21) Ehrlich’s triple stain. 
(22) Weigert’s fibrin stain. 
(23) Weigert’s neuroglia stain. 
(24) Mall’s reticulum stain. 
(25) Boiled gold chloride methods. 
(26) Lowit’s gold method. 
(27) Golgi’s gold method. 
(28) Lemon juice gold method. 
(29) 0.75 per cent. argent. nitrat. 
(30) Silver nitrate-+ ammon. hydrat. 
(31) Lavdowsky’s modification of Ebrlich’s methylene blue 
metbod. 
(32) Nissl’s methylene blue and soap solution. 
(33) Thionin. 
(34) Gerlach’s gold chloride solution. 
(35) Benda’s iron hematoxylin. 
(36) Aniline blue. 
H.—Metnops oF CLEARING. 
(1) Carbol-xylol (ac. carbol. pur. xtls. 1 +- xylol 3). 
(2) Xylol. 
(3) Creasot. 
(4) Ol. caryophyll. 
(5) Ol. bergamot. 
(6) OL. origanum. 
(7) Ol. cajeput. 
(8) Acid glycerine. 
(9) Glycerine. 
I.—Metuops or FasTeENtING SEcTIONS TO SLIDE. 


(1) Mayer’s albumen. 

(2) Gulland’s water method. 

(3) Schallibaum’s collodion method. 

(4) Clove oil collodion method. 

(5) Obreggia’s collodion-paraffin method. 
K.—Mernops or 

(1) Glycerine pur. 

(2) Glycerine 20 + ac. arsenios. trace + water 80. 

(3) Farrant’s medium. 

(4) Sat. sol. potass. acetat. 

(5) Xylol balsam. 

(6) Dammar. 

(7) Benzol-colophonium. 

(8) Physiological salt solution. 

(9) Glycerine and alcohol with or without acid. 
L.—Orner Metnops oF PREPARATION. 

(1) Injection with aqueous Berlin blue. 

(2) Injection with carmine gelatine. 

(3) Injection with Berlin blue gelatine. 

(4) Injection with cinnabar gelatine. 

(5) Injection with methylene blue (intra vitam). 

(6) Feeding with madder. 

(7) Artificial cedema. 
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PREPARATIONS. 


SuBsjECT SPECIAL FEATURES ILLUSTRATED. ANIMAL. | EMPLOYED. 
Fabric fibres, etc. | Wool. f, 
Cotton, | 
Linen. 
Silk. 
Rabbit's hair. A. 
Human hair. 
Air bubbles. | 
Oil droplet. | 
(1) f, a; by; afterwards b,,. 
Vegetable cells. Cells in onion leaf. A.: | 
Cells in potato, cell contents. A.; f,; by; afterwards b,,. 
Cell division in onion tip. D.: G.; 
Animal cell. Saliva and seraping from cheek 1; afterwards b,,. 
Echinoderm ova—fertilized (1-16 cell stages). Di: 
Karly embryonic cells : 
( ‘ell division in tongue. Newt. Gigs 
‘in testicle. Mouse. Pros 115 Gigs Ha; 
Centrosome and attraction-sphere. Demonstration. 
Amitotie cell division. 
emonstration. 


Altmann’s granula. 


Epithelium. Shed skin—squamous epithelium. Frog. f,; afterwards g,; hy; k,. 


Cornea of embryo. Pig. A,; f.; afterwards g);. 
Cornea. Dog. fy; ky. 
Transitional epithelium of bladder. Dog. By; fy5 Ky. 
Columnar epithelium and goblet cells, intestine. lluman, B f,; 
Stratified epithelium of skin. Human, Ks. 
‘* mouth. Iluman. Kae 
Ciliated epithelium of bronchi. Iluman. Ba; fi; 
Epithelium i in section of cornea. Rabbit. Ine 
| gmall intestine. Dog. Dy; Fy; ges ly; k, 
[Living ciliated cells. lOyster. A); f,. : 
Frog. , Demonstration. 
|Glandular epithelium—kidney. Bs fi. 
| liver. ‘Dog. By; fy. 
\Frozen section—kidney. F’,; a3. 
Pigmented epithelium of retina. \Dog. B, for 2 days; f,; k.. 
‘Lens fibres. | Dog. B, for 2 days; f,; ky. 
Connective tissues. |Mucoid tissue, section umbilical cord. ‘Human. E, ks 
\Foetal conn. tissue, tendon. Embryo pig. By; ky 
Endothelium, mesentery. |Rabbit. Aj: hy; 
‘Subcut. areolar tissue. Rabbit. A,; L,; f,; afterw ards k 
White fibrous tissue, tendon. Dog. Bas Cig; 
in corium of skin. Human. Dy; Ks 
‘Conn. tiss. corpuscles of cornea. Rabbit. fy; hy; ks. 
\Cornea in frozen section. Dog. ay; afterwards 
‘Pigmented conn. tiss. cells in penis. |Terrapin. Ey; Fo} 133 Ks. 
Mastzellen stained with “ polychrome” methylene 
blue. Demonstration. 
Yellow elastic tissue in lig. nuchie. Ox. A); f,; afterwards g).. | 
Membrane of elastic fibre—contents. Ox. Bis 
Elastic membrane—artery. Dog. 
‘ 
Reticulum—lymph gland, Dog. fs the 
Dog. by 
Gelatine manufacture. Demonstration. 
Chemical reactions of the connective tissues. Demonstration. 
Cartilage. Simple cellular. Embryo pig. |A,; f¢; a3; afterwards g,;. 
Hyaline—general structure in rib. \Ox. We afterwards b,,. 
469 
on articular surface. Ox. A,; f,; b,, for glycogen. 
White fibro-cartilage—intervertebral disc. Dog. Des 
Yellow elastic cartilage in ear. Dog. B23 133 Ks: 
Smooth muscle. Cells in tunica muscularis of intestine. Dog. A,; f,; a,; afterwards g,,- 
Cells in tun. muse. of pregnant uterus. Pig. 5 
Embryo smooth muscle. Pig. E; 
Piece of wall of distended bladder. Frog. Dy} 3 13 
Section of smooth muscle-intestine. | Dog. (Already prepared under epithelium.) 
Voluntary muscle. |Appearance of fresh tissue. ‘Frog. A,; f,; ay; afterwards g,;. 
Dissociated fibres. | Dog. 
subject. |Human. Muscle from dissecting room; f,; k,. 
uscle-fibrillz. \Frog. IE; E,; f,. 
Cohnheim’s fields. dog. E,; F,,; i,; k,. 
Embryonic fibres. iPig. 
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SUBJECT. 


JOHNS HOPKINS HOSPITAL 


The neurone. 


Nerves. 


Nerve endings. 


Blood. 


Heart. 


Arteries, veins and 


capillaries. 


Lymph glands and 
lymphatics. 


Spleen. 


SPECIAL FEATURES ILLUSTRATED. ANIMAL. 
| 
Cell elements in adult spinal cord. (Ox. 
| 
Cell elements in spinal ganglion. Dog. 
Cells in sympathetic ganglia. Frog. 
Examples in embryo spinal cord. | Pig. 
Section of spinal ganglion. Dog. 
Section of cervical sympathetic ganglion. Dog. 
Fresh sciatic nerve. Dog. 
/Ranvier’s silvered nerve. Dog. 
\Silvered nerve. Dog. 
\Osmic preparation. Dog. 
Axones. Dog. 
|Axones. Dog. 
‘Fresh splanchnic nerve. | Dog. 
‘Cross section of sciatic nerve. Dog. 
\Cross section of splanchnic nerve. | Dog. 
Frog 


Motor endings in vol. muscle. 
Free nerve endings in epithelium of cornea. Frog. 


Pacinian corpuscles. Cat. 
Meissner’s corpuscles. /Human. 
Nerve endings in frog’s tongue, pig’s snout and! 

human skin, with vital methylene blue staining.) 

Fresh blood from ear. Human. 
“ ts ‘ frog. Frog. 
Technique of fresh blood slide. Human. 
Blood platelets. Human. 
Fibrin. Human. 
Fibrin intissues stained with Weigert’s fibrin stain. 

ird, 
Blood of other animals. me 


Rabbit. | 

Technique of Ehrlich’s method of drying and stain-| Wyman 
ing, and the varieties of white corpuscles in the, ; 
blood. 

Nikiforoff’s method. 

Nuclei of white corpuscles. 

Kosinophiles in horse’s blood ; iron in eosinophile| 
granules; mastzellen ; myelocytes. 


Human. 
Iluman. 


Rat. 
lluman. 


Hemoglobin crystals. 


crystals. 


Mastzellen in tongue. : Dog. 
H:emoglobinometer, 

Ilxemocytometer, 

Hiematokrit. 
rhe circulating blood in mesentery and tongue. Frog. 

| 
Dissection of heart. Sheep. 
Fresh elements of heart muscle. Sheep. 

“ “ “ “ Iluman. 
Purkinje fibres. Sheep. 
Cross section of papillary muscle. Dog. 
Section of heart wall and mitral valve. | Dog. 

«aortic valve. Dog. 


Dissection of wallsof medium-sized artery. Portions) 
dissected off to be examined microscopically. 


Cross section of aorta. Cat. 

femoral artery and vein. Cat. 
Capillaries from pia mater. Human. 
Silvered mesentery. 
Cross section of thoracic duct. Dog. 
Sagittal section of lymph gland. Ox. 
Injected lymphatic gland. [Dor. 

|Dog. 


|Unstained lymph gland. 
Framework. | 
IIuman. 


Appearances in gross. ') Pig 
|Fresh scraping from surface. |Pig. 

‘Smear cover-glass preparation. Pig or human. 
\Section. ‘Human. 
Injected organ. | Dog. 
Framework. | Dog 


BULLETIN. 


Ai; £17 
B.; G,; f,. 


|], for 3¢ hour; glyc. , + ac. acetic , for from 3 to 4 


days; f,; (Schiefferdecker, p. 227). 


1D, for 4% hour; glye. , + ae. acet. , for 5 days; f,. 


D,; E.; F,; ks. 


D,; E.; Fy; G;; ks. 


ex pose to light; f,. 


B,; f,. 


days; toluol ; celloidin. 
E, Fo; hy; (Strobe). 


IE, 2; Fy5 

May’s method. 

Ey; Fy; hy; k;. 

A,; a; afterwards b,,. 


Demonstration. 


Test with b,,; by; 


A. 

Prick finger through g., (1-100,000). 
Coagulation beneath cover-glass. 
Demonstration. 


Demonstration. 
D,; k;. 


Dyes 133 Ks 
Blood mixed with drop of D,. 
Demonstration. 

bottle to crystallize. 


NaCl-+ HC.H,O, (glacial) and heat. 
Fos 


Demonstration. 


Demonstration. 


f.. 
fy. 
L,, Fy; £7123 k 
23 Fos 123 & 


D;; gig; hy; k;.- 
Dy»; 


Cf. mounted section of reticulum. 
A.. 


A,; f,; a,; afterwards b,,. 

D,; (Ehrlich’s copper bar); g.,; k,. 

L, 2; hy; k;. 

Demonstration of dried specimens 


Vide article by Golgi, Nervensystem, p. 63. 


¥% per cent. osmic 4 hours ; 9) per cent. ale. 24 hours ; 
wash in H.O; sol. ac. fuchsin 24 hours; abs. ale. 3 


Blood made laky and then placed in stoppered 


| Metiops EMPLOYED. 
| 
| 
| 
| | 
| 
| 
| 
| 
| | a 
Ba; fn. ; 
Ass Face 
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Bone. 


Developing bone 
and muscle. 


Tendon and muscle 
as organs. 


ALIMENTARY TRACT. 


Month and tonsil. 


Tongue. 


Teeth and salivary 
glands. 


Oesophagus and 
stomach. 


Intestine. 


Pancreas. 


Liver. 


Thyroid. 


Thymus. 


Tue RESPIRATORY 
SYSTEM. 
Epiglottis, larynx 
and trachea. 
Lungs. 


JOHNS HOPKINS HOSPITAL BULLETIN. 


SPECIAL FEATURES ILLUSTRATED. 


Architecture of femora, 

Elements of bone marrow. 

Elements of marrow. 

Section of marrow. 

Longitudinal section of decale. bone. 
Cross section of decale. bone. 

Longitudinal and cross section dried bone. 


Finger. 


Injected blood-vessels in muscle and tendon. 
Cross section of tendon. 
Nerve endings in tendons and muscles. 


Section of lip. 
Section of palatine tonsil. 
Blood-vessels of tonsil. 


General structure in longit. section. 
Tip of tongue and filiform papill. 
Side of tongue. 

Vallate papillxe and tonsilla lingualis. 
Papilla foliata. 


I ‘arotid gland, resting. 

active. 
Submaxillary gland. 
Sublingual gland. 
Adult tooth, longit. section. 
Developing tooth in lower jaw. 


Cc ross section cesophagus— upper part. 
lower part. 


cardiac end of stomach. 
Longit. section through whole stomach. 
Section of cardiac end. 
aby middle region. 


Secretion-canaliculi on parietal cells. 


of layers of small intestine. 

{Cross section of smal]! intestine. 

|Longit. section through Peyer’s patch. 
|Blood-vessels and lymphatics. 

Auerbac h’s plexus, } 

i r’s plexus. § 

Vv ermiform appendix in transv. section. 
intestine—cross-section. 

Longit. section through anus. 


|General structure. 
Blood-vessels. 
Finer cell structure—(Altmann’s granules). 


Lobular structure. 
ae 


Blood-vessels. 
Bile-capillaries. 
Kupffer’s ceils. 

Fresh tissue. 

Embryonic appearances. 


Section. 


Longit. section through the tissue. 


Dissection of trachea and lungs. 

Elements. 

Section adult lung. 

Blood-vessels of lung—(section through root). 

Shaving of dried injected lung. 

Frozen section and elastic tissue. 
Development of lung. 


Section including so-called embryonic nodule.” 


Dissection of alimentary tract from mouth to anus. 


Longit. section and blood-vessels of «esophagus and 


“ pyloric end and beginning of duodenum. 


Dissection and low power microscopic examination 


ANIMAL. 


| Dog. 
Dog. 
| Dog. 
| Dog. 
| Dog. 
|Human. 


|/Human foetus. 


Rabbit 


|Dog. 


| 


Embryo pig. 


jaby. 
|Human. 
Cat. 


Rat. 
Human. 
Human. 
Human. 
Rabbit. 


Rabbit. 
Rabbit. 
Human, 
Human. 
Iluman. 
Embryo pig. 


ITuman. 
Hluman. 


Cat. 


Rat. 
Dog. 
Dog. 
Dog. 
Dog. 


Dog. 


Dog. 
Iluman. 
Rabbit. 


Guinea pig. 


Iluman. 
Iluman. 
saby. 


Dog. 
Cat. 
Cat. 


Pig. 
Human. 
Rabbit. 
Iluman. 
Human. 
Iluman. 
Embryo pig. 


Dog. 


Baby. 


Rat. 


Embryo pig. 
Dog. 
Human. 
Dog. 

Dog. 

Dog. 


Human foetus. 


MetTnops EMPLOYED. 
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‘Dried bone sawed through longitudinally. 


|A,; a,; afterwards g,,. 


Ve; 
D;; E.; i,3 
Ly; Ey; Fo; 133 
1E,; C,; F, Wiss fla; Kee 
‘Demonstration ; also with polarization microscope. 


Bes 
Demonstration. 


fi. 


E.; F,: Be 
Ey; G,: F.; hy; 
| 

E,; Fy; 23 135 k,.. 

D,; F,; Br iss k,. 

D,; Fy; 123 Ks. 

1De; Fie; Sie; Ks- 


D,3; Fy; 133 Ks. 
Dy; ks. 
D,;;-E.; Fy; 133 Ks. 
k;. 

E,; C,; E,; F's; 13; Ks- 
fa; 133 k;. 

L,; G,; k;- 


E.; Fo; 133 Ks- 
L,; E;; G,; Fy; Ke. 
Altmann’s method. 


F.; Byy; Gay; ky. 

a. 

D,; F,; 2; 125 


D,; Fos 13; 
E,; Fy; 


Fo; 333 Ks. 
Ky. 
L,; Eis; F,; Ky. 
*.; a,; afterwards b,. 


| 
| 
| 
E.; Fo 133 Ks- 
D,,; E.; Fs; 133 
Guy; Fy; k;. 
j Fs; 133 Ks. 
L, F,; 
j ATS } 
I 
| 
| | 
E,; Fy; 133 Ks- 
| 
| 
A,; 
| 
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SUBJECT. 


ORGANS. 


Kidney 


Ureter. 


Bladder. 


Testicle. 


Semen. 
Vas deferens. 


Prostate and pars 
urethra, 


Vesicule seminales. 


Ovary. 


Fallopian tube. 


Uterus and vagina. 


Penis. 


Cowper’s glands. 
Clitoris and urethra, 
Bartholine’s clands. 


Adrenal. 


Sense ORGANS. 
Skin. 


Eyelid. 
Lip. 
Skin. 
Nail, 


Scalp. 

Hair. 

Hair follicle. 
Mammary gland. 
Milk. 


Nose, 


SPECIAL FEATURES ILLUSTRATED. 
(1) Isolated units. Dog. 
(2) Vertical section for blood-vessels. C 
(3) Tangential section for blood-vessels. § at. 
(4) Vertical section through renculus. ITuman. 
(5) Cell details in cortex. | Dog. 
(6) Developing kidney. {Embryo pig. 
(7) Appearance of fresh tissue. oo 
(1) Cross section. Dog. 


(1) Section through walls of contracted organ. 


(2) Section through wall of organ distended. Dog. 
} | 
(1) General structure. ‘Wuman. 
(2) Spermatogenesis. Mouse. 
(3) Isolated tubules. Dog. 
Spermatozoa. Iiuman. 
Cross section. Ituman. 
Section. |ITuman. 
Section. 
General structure in young adult. Human. 
Structure in pregnant animal. Dog. 
Blood-vessels in ovary and longit. section of Fallo- 

pian tube. Cat. 
Blood-vessels in ovary. Human. 
Cross section. Human. 
General longit. ‘‘ oversight’’ section. Cat. 
Wall of body of uterus. Human. 


Pregnant uterus (Decidua). 


Cross section of vagina. 


Transverse section. Dog. 
Transv. section adult. 


Human. 


Back of wrist. 
Iluman. 


Finger tip. 


Elements. Human. 
General structure. Baby. 
Junction of skin and muc. memb. 
/Human. 


Blood-vessels. 


Cf. also section of baby’s finger showing developing|{yman 
bone. 


Hairs and follicles 
Elements. ‘Human, 
Elements. ‘Human. 
General structure. ‘Human. 


Elements. | 


General dissection of. 

General structure of cavities and septum in vertical 
section. 
Elements of mucous membrane. Dog. 


i\Baby. 


Section of mucous membrane. 


ANIMAL. | 


Iluman. 


Longit. section of cervix, including cervical canal. Human. 
Iluman. 


General structure of the placenta and its blood- vessels Human. 
Iluman. 


Iluman. 


Longit. section of glans and prepuce. Human. 

Section through penis and gland. Human. 

Longit. section bladder, urethra and clitoris. Human. 

General structure. ‘Human. 

General structure. |Human. 
| 

Palm of hand. Iluman. 


Cowand human 


imbryo pig. 


JOHNS HOPKINS HOSPITAL BULLETIN. 


f,. 
D,, E.; F 
D,,; 5; 


Fa: Kee 
D, F,; g; k 


A,; a,; afterwards g,,. 
E.; 133 Ks- 


E,; Fy; 133 


; E;; F,; k,. 


Dy; Fo; 133, Ks- 
Bij fy 

Ey; Fy; 133 Ks. 
Cf. alim. tract. 
E,; F; hy; k;- 


B,; f,. 


Dae; 

B,, (2 days); f,. 

D,; Fo; 133 Ks- 

a). 

A,; 

E,; C,; E,; Fo; 123 Ks 
£.. 


|Guinea pig. 


D,; G,; Fre; is; k;- 


i: h,; k;. 


o> ins 
A,; f.; k.; afterwards g,, 


E, .; F,; (iodine-green method). 


METHODS EMPLOYED. 
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i 
|_| 
Fo; asi Ks. 
Fy; 133 ks. 
Fo; 133 Ks: 
|E;; Fy; 133 Ks. 
| 
IL, Fe; Ke. 
E,; Fo; 12; Ks- 
23 Eqs Fo; 193 Ks. 
EK, Fy; k;. 
Ares 
| 1E,; Cy; Eo; Fy; 133 ks. 
4 
Fo; 123 Ks. 
Ess Fs; 1; 
| 
| 
| | 
| é 
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SuBsECT. | SPECIAL FEATURES ILLUSTRATED, | ANIMAL | METHODS EMPLOYED. ; 
Nose. nasi and respirat. muc. memb. Baby. Br 1s) Ks- 
Nerves in muc. memb., cribrif. plate and olfactory) ,, 
bulb. Embryo pig. [2 (Ey Gs); Dy; Fy; Hy; Ks. 
Eye. |General relations. Pig. 


Structure in horizontal section through cornea, lens, 


i E,; E,; 133 
| optie nerve, ciliary region and retina, Br 


Cornea, ‘Matrix—negative picture. ‘Rabbit. Stick AgNO,,. 
|Matrix—positive picture. ‘Dog. Ks. 
Nerves. |Embryo pig. Dy; 1 Pees 
- Fibre : B,; separate capsule after 2 hours; return to B, for 
Cat. 24 hours; f,; ky. 
Retina. Elements. Pig embryo. D,; B,, for 2 days; f,; k.. 
Nerve elements. Pig embryo. G, Diy; 1 1h; Be; 
Nerve elements. Pig embryo. Fy; K;. 
Eyeball. Distribution of blood-vessels. Cat. IL, 2; Ey; Fy; hy; 
Lachrymal gland. |General structure. Human. Dis; Fo; 133 
Optic nerve. Structure in cross section. Human. E, .; F,; Gu; H,; Bs- 
Long. section through optie nerve, chiasm, and optic... > 
Pig embryo. — 2; Fy; Gu; Hy; Ks. 
Whole ear. (ieneral relations. Embryo pig. |; fn 
External ear. Transv. section of soft parts of ext. auditory canal. | Human. D,; 133 
Middle ear. Cieneral structure. ‘Dog. E,; C;; E.; Fo; g; 133 ks- 
Internal ear. General view of cochlea, sacculus and semicireular , E.: F:: 
‘anal Baby a5 Bes Bos Br ass Bose 
canals. 
Cochlea—vertical section. Guinea pig. E.; C,; Gy; 
Nerves and nerve endings at base of skull. N. born mouse. |2 (Ey»; G4); Dy; Fy; Hs; Ks; (ef. v. Lenhossek). 
Nerves and nerve endings. (ininea pig. Retzius’ method (ef. Bohm and v. Davidoff, p. 572). 
CentRAL 
SYSTEM. 
| 
Embryonic nervousiGeneral form—relations of central nervous system } : f,,. (To be preserved in formaline and used for : 
system. | in advanced embryo. reference throughout the course ) 
'Transv. sec ction—] day chiek. Emb. chick. ) : 
Emb. chick. § sections given for study of animal cell. 
Longit. seetion young pig embryo. Emb. pig. Dios Eo: Fos Kee 
‘Transv. section through region of third ventricle. pig. Fy; Kee 
Spinal cord. Structure in transy. section and technique of Wei- 7 
gert’s stain. Dog. E,; Fy; gio; hy; k;. ; 
Another section in Upson’s carmine. Dog. E,; F,; g, over night; k,. ; 
Transvy. section cervical enlargement. Human. E,; F,; Hy; ks. 
Human. 
lumbar cord. Human. “ 
Longitudinal seetion cervical cord. Human. | “ 
| (a) laterally. Human. 
| through mid. of hemisphere antero-posteriorly.| Human. “ 
Transv. section below hemi-seetion. |Monkey. E, Fo; hy; ks. 
above hemi-section. Monkey. E, .,; hy; 
| ‘ ase. deg. after section of post. roots. Monkey. 3, in; Eo; Fy; hy; ky 
descending degeneration. Human. E,; Fy; Gy; Hy; K.. 
ascending ‘Human. Fy; Guy; Hy; Ky. 
‘Study Golgi cord. Cf. section given for study of neurone. 
Frozen section spinal cord. Dog. A,; Fy; a. 
Structure of nerve cells in cord. Dog. D,; Geos K;. 
Cord of foetus nearly full term to show non-medul- 
| lated pyramidal tracts. Human. E,; Fy; G,,; H,; K;. : 
| 
M yelencephalon ‘wo transverse sections. Adult human. E. ot Fe; Ge: ky. 
and nerves direct- Six transverse sections. Adult human. E, Hy; Ky 
ly connected with Sec. through decussation of pyramids, after extirpa-| 3 LU 
it. | tion of thumb area in cortex. Monkey. Fy 413 Fy; H,; K;- 


Longitudinal section through pons and medulla. Adult human. EF, , ,; F,; G,,; H,; K 


Metencephalon and Four transverse sections at different levels through 
nerves directly; pons varolii. 


connected with it.in, section through pons in region of sup. olivary 


Adult human. , ,; Fy; G,,; Hy; ks. 


Cat. IE, 433 Fs; Gu; H,; K, 
Section of cerebellar cortex, including dentate|,, le 
nucleus.” ( at. Gi H,; 


|Finer structure of cerebellar cortex. Cat. F,; hy; 
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SPECIAL FEATURES ILLUSTRATED. ANIMAL. Metruops EMPLOYED. 


Mesencephalon, Di-|Section through inferior colliculi corp. quad. 


encephalon and/Section through superior colliculi corp. quad. includ- 
nerves direct! ing tegmentum, subst. nigra, cerebral peduncles, 
connected with) corpora mamillaria, optic tract, pulvinar and cor- 


them. pora geniculata. 


Diencephalon, Te-)Ten coronal sections for macroscopic study through 
lencephalon and, hardened half brain, respectively, 30, 46, 55, 63, 
nerves _directl 69, 75, 86, 92, 107 and 137 mm. behind frontal pole. 
connected _with/Horizontal section for microscopic study including 
them. parts between wall of third ventricle and cortex 


of island of Reil. 


thalamica ( Luysi), 

Sections of cortex for microscopic study : 
(1) eer part of gyrus centralis anterior. 
(2) Mi 
(3) Cuneus adjacent to calcarine fissure. 
(4) Gyrus fornicatus. 
(5) Ammon’s horn and nucleus amygdalez. 
(6) Substantia perforata anterior. 


(8) Gyrus angularis. 
Finer structure of cortical substance. 
Lobus olfactorius. 
Transv. section. 
Transv. section. 


Coronal section for microscopic study through thala- 
mus and hypothalamus, including nucleus hypo- 


dle third of gyrus temporalis superior. 


(7) Gyrus frontalis inferior (pars opercularis). 


Human. E, 23 Fe; Gu; Hi; KBs. 
Human. E,; F;. 

Human. Be; Gu; &,. 
Human. By Fe; Gu; Hi; &s- 
Human. Fe 423 Fy; Gu; Hy; Ks. 


E, Gs; 5° 


“an 


Human. F,; h,; 


Iluman. E,; F,; Gn; Ks. 
Rabbit. E,; Gio; F,; hs; ks. 


THE PHOTOGRAPHIC ROOM AND APPARATUS IN THE ANATOMICAL LABORATORY 
OF THE JOHNS HOPKINS UNIVERSITY. 


By A. G. Horn, 


The scope of photo-micrography can conveniently be 
divided into photo-micrography (1) with high powers, (2) 
with medium powers, and (3) with low powers. 

(1) Photo-micrography with high amplification (600 to 
1200 diameters) is employed chiefly for the delineation of 
pathological material, such as micro-organisms, free and in 
sections of tissues, malarial and leukemic blood, ete., as well 
as for the demonstration of some of the minuter histological 
changes which occur in the cells, such as karyokinesis; the 
demonstration of nerve terminations in the tissues, as well as 
for the finer histological structures in general. 

2) Photo-micrography with medium amplification (150 to 
400 diameters) is applied to tissue work, where it is desirable 
to differentiate structural elements in pathological as well as 
in normal histological material, micro-urinary deposits, and 
the study of vital movements (ameboid) of certain cells by 
serial exposures. Under this heading it is perhaps well to 
enter our criticism in reference to the illustrations as found 
in the various text-books on normal histology. Beautifully 
as the majority of them are executed, we cannot help but 
point out their deficiency in properly conveying to the stu- 
dent’s mind the correct appearance of the microscopic image 
or field. It has become a fixed fact in the minds of instructors 
that teaching histology from drawings and diagrams is by no 
means altogether satisfactory. Most of the diagrams are 
selected from exceptionally fine or lucky specimens, and many 
of them are composite pictures, taken from different slides, 
the salient points of one being blended with those of others, 
thus making perfect pictures which have a tendency to puzzle 
the student, because he cannot verify them from his sections. 
The diagrams are intended to elucidate the subject, and if 


they are accompanied with photographs they aid markedly in 
giving the student the proper impression of the subject at 
hand, nothing more or less; whilst on the other hand a draw- 
ing, no matter how carefully and conscientiously conducted, 
has constantly mixed with it a certain clement, individualism, 
personal equation, if one chooses, which cannot be eliminated 
or ruled out. Murthermore the draughtsman never thinks of 
portraying the imperfections, bubbles of air, dust, cotton 
fibers, ete., which are likely to be present, even in the best 
preparations. The very perfection of his drawing is mislead- 
ing and incorrect. 

With a view to eliminating these difficulties, we have made 
in connection with the histological course, a series of well 
executed photo-micrographs, taken from the best specimens 
as prepared and stained by the students themselves. From 
these photographs lantern slides have been made for projec- 
tion on a screen. For lower powers than 150 diameters, the 
specimen itself is utilized for projection by a system of lenses 
to be described further on, 

(3) Photo-micrographs with low powers (from 1 to 100 
diameters) applied for the purposes of studying various 
tissues with reference to their anatomical relations and for 
injected specimens of whole organs. Also extremely useful 
in embryological research, in which it has been found of 
great service as a time-saver to give correct outlines for recon- 
structions. The above uses of photo-micrography have been 
kept in mind in purchasing and elaborating the apparatus in 
the Anatomical Laboratory. Primarily the apparatus was 
intended for scientific investigation, but in the course of time 
it was found extremely useful for teaching as well. We shall 
describe our apparatus under the following heading: 
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The Rooms.—In constructing the rooms we were guided by 
the idea that the operator should work within the camera, 
so we made the main room perfectly dark. This communi- 
cates with a room for illuminating purposes on one hand and 
with a second dark room for developing on the other hand. 
Of these three rooms, the larger one contains the tables carry- 
ing the condensers, microscope, camera and projecting appa- 
ratus, whilst the smallest, well lighted one contains the 
electric are light and tables for ordinary microscopic observa- 
tion. The second dark room contains the necessary chemicals 
for developing plates and conducting such other manipulations 
as appertain to photography. It is supplied with hot and 
cold water and is lighted by incandescent lamps, one of which 
is hooded with black velvet over a frame of asbestos and the 
lower end is covered by three thicknesses of deep ruby glass. 
The accompanying figure shows the floor plan of these rooms 
with some of the apparatus in place. The walls and ceiling 
of the large room are painted a dull or flat black from which no 
reflection can take place. ‘The windows are protected against 
the admission of light by venetian blinds on the outside, an 
adjustable black cloth one on the inside, and over these, 
sliding paneled wooden blinds. The inside blinds are also 
painted black, and are provided with screw clamps for taking 
up warps in the wood and to ensure perfect contact of their 
surfaces. 

The table bearing the condensers, light filter and micro- 
scope is so placed that it directly faces the aperture in the 
partition, through which the light from the electric are lamp 
is projected by the paraboloid reflector to be mentioned further 
on. The table bearing the camera is so placed that it forms a 
continuation of the first; both tables are brought into the 
same plane by means of set-screws. 

The tables and camera were made by Zeiss, but we found it 
necessary to add these set-screws to adjust them to a given 
plane easily. On the north wall, directly opposite the open- 
ing in the partition, a plaster of Paris screen has been made, 
which is perfectly smooth to ensure a good reflecting surface. 
This screen is employed to receive the projected image, with 
low powers, for demonstrating histological specimens them- 
selves to the classes. In addition to this it was found neces- 
sary to have a smaller movable screen constructed, which is 
also adjustable vertically, its use being to adjust the apparatus 
easily to any given number of diameters in making diagrams 
and reconstructions. 

//lumination.—Sunlight is perhaps the one source of illu- 
mination that every photo-micrographer has tried some time 
in the course of his work, and has been glad to abandon for 
any new illuminant which would give him practically the 
sume actinic power. There are, however, so many drawbacks 
to it that it is necessary to observe the time of the year, the 
day, the hour and the condition of the atmosphere as factors 
which determine the power of his light, not to say anything 
of the many disappointing days when it does not shine at all. 
In our laboratory sunlight has been entirely superseded by 
the electric are light, with which we are capable of accom- 
plishing everything desired. The lamp used is the ingenious 
invention of Coerper, of Ehrenfeld, Germany, and manufac- 
tured in America by the Helios Electric Light Co. of Pennsyl- 
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vania.* ‘The lamp we employ is calculated to be of 4000 
candle power, and is run by an alternating current of 30 
amperes, and is in no respect dangerous to life. ‘The construc- 
tion is extremely simple. A glance at Fig. 4 shows the carbon 
holders balanced by means of a chain over a pulley in the 
lamp mechanism. As a result of this arrangement with the 
alternating current, the combustion of the carbons is compen- 
sated for by the descent of the upper and the ascent of the lower 
carbon in exactly the same ratio, and the are is thus fixed 
practically at one point, and remains there from the time the 
current is turned on until the carbons are consumed. We 
found it necessary to substitute for the upper porcelain 
reflector one made in the form of a paraboloid, which com- 
pletely encloses both carbon points. Our reflector is made of 
one piece of copper, lined on the inside with a thick coating of 
white lime, and our experience with it convinces us that it has 
very markedly increased the power of the light. In order to 
easily adjust the lamp in the optical axis of our photo-micro- 
graphic apparatus, we adopted the plan of mounting it on a 
mechanical stage, made much after the pattern of that 
employed on the better class of microscopes. This frame is 
attached to the wall in an upright position, thus giving both 
vertical and lateral movements, and we find that it works 
admirably, and is capable of adjusting the lamp to the frac- 
tion of an inch. ‘These alterations and modifications were 
made by Messrs. Murrill & Keizer of Baltimore, to whom we 
are very much indebted for advice and suggestions in refer- 
ence to the same. In attaching the parabolic reflector to the 
lamp, the carbon points were made to pass through two open- 
ings in it in order to keep them in place. Experience showed 
us, however, that there was considerable vibration of the two 
points in spite of this, which we overcame by attaching a guard 
to the side of the lamp, to steady the upright rod of the lower 
carbon point. This guard is adjustable with a screw, as the 
figure shows. With these adjustments we succeeded in attain- 
ing a source of light which is not continually moving up and 
down, as in the case of the lamp furnished by Zeiss. The 
heat generated by this lamp is considerable, and it was found 
necessary to protect the mechanical stage and the surrounding 
woodwork by asbestos sheeting. 

Apparatus and Accessories.—The apparatus consists of a 
Zeiss stand I* for photo-micrography with 2, 2.5, 4, 8, 16, 35, 
and 70 mm. lenses and Nos, 2 and 4 projection oculars. In addi- 
tion to these lenses, there are also the following photographic 
lenses which can be used for photographing with low powers 
as well as for ordinary lantern projection : 

Anastigmat 1: 6.3, focus 43 millimeters. 

1: 7.2, “ 96 “ 

1:12.5, “ 260 

632 
With these lenses it is possible to photograph objects from 
one diameter upwards, and this is very necessary, for it is 
often desired to obtain a specific enlargement of a specimen, 
as in reconstruction work. 

In addition to these lenses there is a complete projection table 


* McKay-Howard Electric Construction Co., Baltimore, Md. 
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Fic 4. Hettos Evectrric LAMp ATTACHED TO THE 
Norta WALL OF THE OnservATION Room. 


The position of the lamp is indicated by the * 
on the ground floor plan. 
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Fic. 2. Sourn-westT Corner or THE Projecting Room. 


Flash-light photograph. The light is in the next room as indicated in the ground floor plan. 


Fig. 3. Norru-west CorNER OF THE PROJECTING Room. 


The permanent screen is attached to the wall for ordinary projecting work with either high or low powers. 
The movable screen is employed when a definite number of diameters are desired, as in making charts, 
bromides, or simple outline drawings upon wax plates. On the leftof the figure is the magic lantern adjust- 
ment attached to the Zeiss stand. 
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with its appendages, as well as the large camera. For delicate 
work there is a spectral illuminating apparatus after Hartnack. 

The anastigmat lenses are all interchangeable, and the large 
ones ure fitted with a prism to photograph at right angles to 
the object, as is often necessary in photographing objects under 
fluids. The sub-stage of the condenser of the microscope is 
that constructed after the formula of Prof. Abbé, is achro- 
matic and supplied with two iris diaphragms, by which the 
access and egress of light may be regulated to the require- 
ments of the amplification to be used, or in other words, they 
permit the use of the entire aperture of the condenser or only 
fractional portions thereof, as the case may be. It is fitted 
with two adjusting screws, by which means the condenser may 
be accurately centered for the objective in use, and an even 
and uniform illumination of the field secured. 

As two tables or stands are supplied with this apparatus, 
one bearing the condensers, light filter and sole plate for the 
microscope, and the other the camera, we found that it was 
impossible to bring both tables to an exact level with each 
other or to retain them there, in consequence of which it was 
also impossible to establish a perfect optical line between the 
former and the latter. We found an adequate remedy for this 
by having set-screws put into each one of the iron pedestals 
of the tables; these screws rest in small metallic dises, which 
are simply laid on the floor in their proper position. ‘This 
improvement of the Zeiss table has been found very service- 
able in leveling the tables from time to time. 

Methods of Illumination for High and Medium Powers.— 
Ist Method: In order to illustrate this it is necessary to refer 
to Fig. 1. The star represents the are light, the rays of which 
are received upon the plano-conyvex lens z, which is so placed 
that the are is in its principal focus, thus rendering all rays 
passing through it, parallel. In their further course through 
the bi-convex lens az the rays are brought to a foeus, which 
is made to coincide, by adjusting this lens on the sliding bar, 
with the principal focus of the lower lens of the Abbé con- 
denser in the microscope (JJ). The lower lens of the Abbé 
condenser renders the rays parallel, while its second lens con- 
verges them and brings them to a foeus in the plane of the 
object, giving there a small but very bright image of the 
source of illumination. 

2d Method: This consists in the use of a plano-convex lens 
of much shorter focus than the one supplied with the outfit. 
lt was made for us by Messrs. Bausch & Lamb of Rochester, 
N. Y., and is mounted in a metal frame which is fastened 
to the wall, and by means of set-secrews permits of perpen- 
(dicular as well as lateral movements. ‘he collar is also 
movable in the optical axis, so that the distance between the 
collecting lens and the light can be regulated with ease. 
The lens is four inches in diameter and its principal focal 
(listance is five inches. Its adjustment for accurately focus- 
ing the lamp is accomplished by means of the set-screw, 
which is moved back and forth until a bright beam of light, 
hot greater in diameter than the lens itself, is projected on 
the sereen, Fig. 4 of the lamp shows the lens as having 
heen pushed through the opening in the partition by means 
of the set-serew and in position for focusing the lamp. 

In order to aceurately center the Abbé condenser for the 


objective system we have adopted the following plan: The 
condenser is racked down far enough to enable us to unscrew 
its top cap which carries the small, nearly hemispherical and 
the upper achromatic plano-convex lenses of the system. This 
discloses the iris diaphragm situated immediately below it, the 
aperture of which is now reduced to its smallest diameter by 
the regulating lever of this part of the condenser. ‘The 
resulting small opening is now carefully brought into 
the focus of a weak objective (16 mm.) and a low eyepiece 
(No. 4), and by means of the centering screws attached to the 
condenser, lateral and vertical movements are imparted to the 
latter until the opening in the diaphragm occupies a central 
position in the visual field of the microscope. We may state 
here that all of our objectives are carefully centered to the 
optical axis by Zeiss’ “sliding objective changer.” 

‘To center the source of illumination to the optical axis the 
following was found to be the speediest and most certain 
method in our hands: The lenses of the guide-bar as well as 
those of the microscope, including the Abbé condenser and 
eyepiece, are removed ; a pin-hole diaphragm is now placed in 
an eyepiece (freed of its lenses), which is slipped into the tube 
of the microscope. By looking through the pin-hole opening 
in the blank eyepiece, the carbon points of the electric are 
light (without current) can now be brought into view) by 
means of the adjusting screws on the mechanical stage bear- 
ing the lamps, to occupy a position corresponding to the open- 
ing in the diaphragm in the eyepiece. Once so adjusted the 
lamp has a tendency to remain in this position, requiring per- 
haps one adjustment in the course of six hours use. 

The lenses for rendering the light parallel and condensing 
it are now placed upon the guide-bar and so adjusted that a 
sharp and bright image of the burning carbons is projected 
exactly in the center of the lower iris diaphragm of the Abbé 
condenser, which is closed to its utmost for this purpose. 

For very high powers (immersion systems) the whole aper- 
ture of the Abbé condenser is utilized by opening the iris 
diaphragms to their fullest extent; for medium powers about 
one half of this aperture is suflicient. We found in practice 
that the illumination of the object which gave the most clear 
and sharp picture visually also answered the best purposes 
for photography. ‘To secure the best illumination, the con- 
densing lens xz is moved back and forth upon the guide-bar 
until the projected image of the microscopic field upon the 
ground glass of the camera is brightest and most evenly illu- 
minated, thus fixing the position for the lens zz, for the focus 
of this lens and of the lower lens of the Abbé condenser are 
now coincident. 

Light Filter —We have contined ourselves exclusively to the 
hichromate of potash and sulphate of copper solution as 
recommended by Neuhaus in his admirable work on Photo- 
micrography (p. 64, 1890). It is made as follows: 


Sulphate of copper, 175 grams. 
Bichromate of potash, 17 grams. 
Sulphuric acid, 2 ce. 

Water, from 500 to 1000 ee. 


The more concentrated solution is applicable to specimens 
stained very lightly with the various blues (hwmatoxylon, 
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anilines, ete.) or for the reds, particularly safranin prepara- 
tions. Kosin is a decidedly disturbing element in photo- 
micrography, and unless it is very cautiously and lightly used, 
as a counter-stain to other dyes, produces an indefinable haze 
or indistinetness upon the plate which mars an otherwise 
good negative very much. As practically no heat rays per- 
meate this solution, it answers the purpose of a heat filter 
thoroughly. ‘The position of the light filter is of little 
moment, provided that the rays of light which pass through 
it are the only ones which reach the Abbé condenser. 

Focusing.—With a camera length of 55 to 60 em. we have 
rarely found it necessary to have recourse to any special 
focusing appliance; the fine adjustment is within reach of 
the hand, while watching the appearance of the image on the 
ground glass. The focusing glass we employ is an ordinary 
hand lens, with which most of our work requiring from 150 
to 400 diameters is accomplished. . 

The plate for intercepting the image is made of finely 
ground glass, such as Zeiss supplies with his outfit. For bae- 
terial work a plane glass screen is used in connection with 
Zeiss’ focusing lens, which is adjustable to the eye of the 
operator. 

When the long camera is employed we use the focusing 
rod and Hooke’s key as furnished with the Zeiss outfit. 

Plates.—After using the plates of a number of manufac- 
turers, we have selected those made by the “Cramer Dry Plate 
Company ” of St. Louis, Mo., as those which give us uniformly 
the best results. 

They are orthochromatic in the widest sense, are very 
uniform, and the instantaneous or extra rapid plates made by 
this company are sensitive to an exquisite degree.* — For bae- 
terial work we use the latter (1000 to 1200 diameters), prefer- 
ring the “medium” plates for histological purposes (150 to 
100 diameters). 


*From two to five seconds exposure is sufficient to impress these 
plates, even under such great dispersion of light as takes place, for 
instance, with the 2 mm. immersion system of 1.40 N. A. The 
advantages of this short ex posure are obvious. 
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The development ef these plates is accomplished as advised 
by, and after the formula of the manufacturers (in their circu- 
lar), by acombination of hydroquinone and eikonogen. Care is 
necessary in manipulating these plates in the dark room with 
reference to the light used, which must be of a deep ruby red 
und feeble, otherwise they will fog. It is safer to develop the 
plates away from the light, using the latter only occasionally 
to watch the progress of the development. 

Determination of Amplification and Means of Measurement.— 
With the Zeiss system of objectives and projection oculars, 
we have adopted the plan as advocated by him in his “Special 
Catalogue,” (p. 36), and also noted in Neuhaus’ work before 
referred to (p. 72). 

As Zeiss has adopted a nomenclature for his objectives and 
oculars by designating them by their focal distances, it is an 
easy matter to arrive at the magnifying power of any one 
combination of objective and projection ocular by having 
recourse to the following formula: 

L 

O 
focal distance of the objective, and P that of the projection 
ocular, 

If therefore an objective of 2 mm. focal distance and the 
projection ocular No. 4 be used in combination with a camera 
length of 550 mm., we shall have: 

550 1100 
* t= 1 linear. 

In this ealeulation the reckoning must be made from the 
shoulder of the ocular to the ground glass or screen. In those 
instances where it is necessary to be extremely accurate in the 
measurements, the stage micrometer ruled in LOths and L00ths 
of a millimeter is made use of. Reproduction =z. 

Yet for accurate work it is always necessary to control by 
projecting a millimeter scale. ‘These we have had ruled in 


x P=x— in that Z represents the camera length, 0 the 


square millimeters, in square tenths and hundredths. For 
careful reconstruction work this is very necessary, as a pro- 
jected rule shows easily any irregularity in the amplification 
at the periphery of the field. 


ADENO-MYOMA OF THE ROUND LIGAMENT. 


By 'THomMAS 8. CULLEN, M. B. (Tor.), Instructor in Gynecology in the Johns Hopkins University, 
Assistant Resident Gynecologist to the Johns Hopkins Hospital. 


Isolated cases of adeno-myomata of the uterus have been 
from time to time reported, and recently our interest in these 
cases has been awakened by the excellent work of v. Reck- 
linghausen, “ Die Adenomyome und Cystadenome der Uterus 
und 'Tubenwandung,” and within the last few months we 
have had two cases in the Johns Hopkins Hospital. 

While adeno-myomata of the uterus are not so rare, similar 
tumors of the round ligament have apparently never been 
reported. 

Leopold deseribed a cystic myoma of the R. ligament. ‘The 
writer, after carefully examining the tumor microscopically, 
came to the conclusion that the cyst cavities were dilated 
lymph spaces. 


Aschenborn, in a patient with phthisis, found a tumor the 
size of a walnut lying in the inguinal canal and springing 
from the R. ligament. It was a thick-walled cyst, and con- 
tained clear transparent fluid. The microscopic appearances 
were not described, 

Coulson had a case closely resembling that of Aschenborn. 
Roustan describes a case observed by Duplay. Situated over 
the external ring was a tumor twice the size of a man’s fist. 
This on section resembled a cystic testicle. Microscopically 
the solid portions consisted of non-striped muscle, adipose and 
connective tissue. Some of the cyst-like spaces were traversed 
by trabecule. None of the cavities presented any epithelial 
lining. ‘The tumor was a myoma undergoing degeneration. 
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ADENO-MYOMA OF THE ROUND LIGAMENT. 


NATURAL SIZE. LONGITUDINAL SECTION OF THE TISSUE REMOVED. THE UPPER PORTION IS SKIN. THE 
GREATER PART OF THE SPECIMEN CONSISTS OF LOBULES OF FAT. THE ROUND OR OVAL DARK AREAS IN 
THE FAT ARE HEMORRHAGES. SITUATED IN THE ADIPOSE TISSUE IS THE TUMOR, WHICH CONSISTS OF MUSCLE 
BUNDLES. SCATTERED HERE AND THERE THROUGHOUT THE MUSCLE ARE ROUND OR IRREGULAR DARK SPACES. 
THESE REPRESENT THE DILATED GLAND CAVITIES. RUNNING INTO THE MYOMA FROM ALL SIDES ARE STRANDS OF 
CONNECTIVE TISSUE. 


Fig. 2. 


SIXTEEN TIMES ENLARGEMENT OF A PORTION OF THE ADENO-MYOMA. THE SPECIMEN CONSISTS CHIEFLY OF 
NON-STRIPED MUSCLE FIBRES. IN THE RIGHT LOWER CORNER ARE MASSES OF FAT CELLS. NEAR THE LEFT LOWER 
CORNER ARE SEVERAL FAT CELLS. [IN THE VICINITY OF THE LEFT UPPER CORNER !S A PSEUDO-GLOMERULUS. 
THIS IS COMPOSED OF STROMA, SCATTERED THROUGHOUT WHICH ARE CROSS SECTIONS OF SEVERAL GLANDS. 
THE SURFACE OF THE GLOMERULUS !S COVERED BY ONE LAYER OF CYLINDRICAL EPITHELIUM. TS CAPSULE !S 
COMPOSED OF ONE LAYER OF CELLS WHICH IN PLACES ARE CUBOIDAL OR ALMOST FLAT THE CELLS OF THE 
CAPSULE HAVE PRACTICALLY NO UNDERLYING STROMA BUT LIE DIRECTLY ON THE MUSCLE FIBRES. THE SPACE 
PETWEEN THE PSEUDO-GLOMERULUS AND THE CAPSULE IS, ON TRACING !T TO THE RIGHT, SEEN TO BE CONTINUOUS 
WITH A GLAND CAVITY, AND |S NOTHING MORE THAN A DILATED PORTION OF THE GLAND. ABOVE AND TO THE 
RIGHT OF THE PSEUDO-GLOMERULUS ARE CROSS SECTIONS OF TWO GLANDS. BELOW !T ARE SEVERAL LONGI- 
TUDINAL SECTIONS OF GLANCOS. ONE SHOWS DICHOTOMOUS BRANCHING. ALL OF THE GLANDS ARE SUR- 
ROUNDED BY STROMA, WHICH SEPARATES THEM FROM THE MUSCLE. 
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The above are the reported cases which at first sight might 
bear some semblance to the case | report. 


CLINICAL Hustory. 


L. N., wt. 37, admitted in the service of Dr. Kelly, Oct. 18th, 

The patient has been married 13 years; had one instru- 
mental labor 7 years ago, Iler menses commenced at 14, and 
were regular until the birth of the child, since which time 
they have occurred every 3 weeks, have been very copious, 
and have lasted from 4 to 5 days. The latter part of each 
period has been accompanied by a good deal of pain, which 
persists for several days after the flow ceases. Last menstrual 
period two weeks before admission. 

Fumily History.—Uer father died of paralysis; one aunt 
and her grandmother died of carcinoma. 

Present Trouble—About 8 years ago the patient noticed a 
slight swelling in the right inguinal region. This has grad- 
ually enlarged, especially during the last 2 years. She has 
experienced severe cutting pain in the nodule. The pain 
radiated to her back, and was most severe after exertion or at 
the menstrual period. The patient is debilitated ; her appe- 
tite is moderate; bowels regular. She has a thick white or 
yellowish leucorrheal discharge. This is non-irritative, and 
is not offensive. 

Vaginal examination is negative. 

The mass occupies the upper part of the right labium. It 
is irregularly ovoid, and is firmly fixed in the deep tissue ; it 
is, however, movable to the extent of 1 cm. 

Operation by Dr. Kelly, Oct. 19, 1895.—An oval incision was 
made over the site of the nodule. The mass was freed later- 
ally and posteriorly. Above, it was closely connected with a 
band of tissue 1 cm. broad. This proved to be the right 
round ligament. The round ligament was traced upward to 
the internal ring. Midway between the external and internal 
ring it contained a nodule 1x.6 cm. in diameter. The round 
ligament was pulled down, clamped and cut off at the internal 
ring. Several enlarged lymph glands were then dissected out. 
The pillars of the ring were brought together by silver wire 
sutures. The round ligament was sutured into the canal. 
The canal throughout its entire extent was closed by mattress 
sutures of silver wire. The incision was then closed with 
catgut. ‘The patient was discharged on Novy. 3d. 


ANATOMICAL APPEARANCES. 

Pathological No. 928. The specimen consists of a piece of 
tissue 7x4x3.5cm. One surface of this is covered by nor- 
mal skin, the underlying tissue is composed of fat, embedded 
in which is an exceedingly firm nodule 3.5 x 3x 2 cm., Fig. 1. 
This nodule on section is composed of interlacing bundles of 
fibres which form a dense network. Scattered throughout 


the nodule are many small irregular, pale, translucent, homo- 
geneous areas. On examining the specimen after hardening 
in Miiller’s fluid, some of the homogeneous areas are found 
to contain round, oval or irregular spaces. Accompanying 
the specimen are several lymph glands, one of which is 
1x .8 cm. 
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HistoLOGICAL EXAMINATION. 


The nodule is to a great extent composed of non-striped 
muscle fibres which wind in and out in all directions, but do 
not show any concentric arrangement. In many places the 
muscle fibres are swollen, and the cell protoplasm contains 
large quantities of yellowish-brown granular pigment. At 
several points the muscle has undergone hyaline degeneration. 
This is especially noticeable around blood-vessels. The 
blood supply is abundant. Scattered here and there through- 
out the muscle substance are small islands of adipose tissue. 
Traversing the nodule in all directions are glands, Fig. 2. 
Some of these are small and round on cross section, others 
are cut lengthwise. These glands are surrounded by stroma 
similar to that of the uterine mucosa. It would be impos- 
sible to distinguish some of these from uterine glands. A 
few of the glands present slight dichotomous branching. 
Some of the glands contain round masses of protoplasm, 
scattered throughout which are several nuclei. These giant 
cells appear to be cross sections of tufts of epithelium. 

In many places the glands present a peculiar arrangement 
and correspond to y. Recklinghausen’s pseudo-glomeruli. 
These pseudo-glomeruli consist of stroma resembling that of 
the uterine mucosa. They contain numerous capillaries and 
may have one or more glands situated in their depth. In 
some places there is hemorrhage into their stroma. The 
pseudo-glomeruli are half-moon shaped, cone-shaped or irreg- 
ular in contour. They are covered by one layer of cylindrical 
ciliated epithelium. What corresponds to Bowman’s capsule 
consists of a layer of cells resting directly upon the muscle 
fibres. ‘The cells of the capsule opposite the convexity of the 
glomerulus are almost flat; on passing off laterally they are 
seen to be cuboidal or cylindrical. The cells of the so-called 
capsule are directly continuous with those of the pseudo- 
glomerulus. The space between the capsule and the glome- 
rulus may be empty; many, however, contain desquamated 
epithelial cells, some of which are vacuolated and contain 
brown granular pigment. Numerous spaces contain red blood 
corpuscles. On tracing one of the spaces laterally it is found 
to be directly continuous with the lumen of a gland. The 
‘apsule forms one wall of the gland and the pseudo-glome- 
rulus the other, Fig. 2. In other words, the space between 
the capsule and the so-called glomerulus is nothing more 
than a dilatation of the gland cavity. In numerous places 
the gland epithelium on one side is found to be cylindrical, 
on the other side cuboidal or almost flat. On examining 
this more closely it is found that where the epithelium is 
separated from the muscle by a moderate amount of 
stroma it is cylindrical, but that where the epithelium rests 
directly upon the muscle it is invariably cuboidal or flat. 

A few small glands are seen lying directly between muscle 
bundles. Extending into the myomatous growth from the 


periphery are numerous bands of connective tissue. The adi- 
pose tissue surrounding the myoma shows considerable hem- 
orrhage. The skin covering the surface of the specimen is 
normal. The lymph glands, apart from being somewhat 
swollen, are normal, 

Unfortunately we were not able to obtain the smaller 


— 
3 


114 JOHNS HOPKINS HOSPITAL BULLETIN. [Nos. 62-03, 


nodule of the round ligament for examination, and cannot say ORIGIN OF THE GLANDS. 
whether it was an adeno-myoma or not. The glandular elements in our case correspond very closely 
to those found by vy. Recklinghausen in adeno-myomata of the 
From a clinical standpoint the excessive pain in the nodule these he wee ts 
at the menstrual period is significant. It leads to the belief blance between the tumor glands and remains of the Wolffian 
that there was some definite sympathetic relation between the body, and came to the conclusion that the glands were derived 
uterus and the nodule in the round ligament. from this source. While admitting the probability of the 
Both v. Recklinghausen and [ considered elands in our case being due to aft tin 
of the uterus non-malignant, and the fact that the nodule in ei Geek, Seem Saale striking resemblance to those of the 
this case existed for eight years and increased very slowly, uterine mucosa, and from the fact that their stroma resembles 
and at the operation showed no evidence of nulignancy, that of the mucosa, refrain from suggesting the possibility 
thi that they may be due to an abnormal embryonic deposit of 
1¢ only case iu the literature that throws any light on this due 
case is the one reported by A. Martin. A patient, wt. 70, con- saceaisiaiaas 
sulted him about a rapidly growing tumor. Ie opened the LITERATURE. 
abdomen and removed 12 litres of chocolate-colored fluid from 
Aschenborn: Cystis ligamenti uteri rotundi in canali inguinali 
the tumor which presented at the incision. This growth dextro. Arch. f. Klin. Chir., Berl., 1880, XX V, 178. 
sprang from the left KR. ligament, being connected with it by Coulson: A cystic tumor of the round ligament in a woman. Lan- 
a pedicle. Pommorsky, who made the microscopical examina- cet, Lond., 1859, IT, 113. 
tion, found that the cyst containing the chocolate-colored benignum. Johns Hopkins 
fluid had very thin walls and that its inner surface was in kystiodhen Unterloibage- 
places covered by clots. The pedicle of the tumor contained schwiilsten. Arch. f. Gynaek., Berl., 1880, XVI, 8. 402. 
| Martin, A.: Zur Pathologie des Ligamentum rotundum. Zeitschr. 


several small cysts which were filled with clear fluid and 


which communicated with one another. One of these cysts f. Geb. u. Gyn., 1891, Bd. XXII, 8. 444. 


Recklinghausen : Die \denomyome und Cystadenome der Uterus 


yas lined by low cylindrical ciliated epithelium. Martin says | ; 
lined tl says | und Tubenwandung. Berlin, 186. 

that in this case the structure und contents corresponded to oustan: Tumeurs du ligament rond. Montpel. Méd., 1884, 2. s. 
those of tumors arising from the parovarium. II, 101-121. 


A LIST OF SCIENTIFIC MEDICAL JOURNALS IN PUBLIC AND PRIVATE LIBRARIES 
OF BALTIMORE. 


BY Miss E. 8S. THIEs. 


A 


This journal catalogue contains most of the periodicals 
Abhandlungen der k6niglichen Gesellschaft der Wissen- 


contained in the libraries (see below) of Baltimore. In 

preparing this list it has been the aim to include only those 

journals and society proceedings which contain papers of | 

scientific value. Although journals somewhat remote from 

scientific medicine and biology have been included in this 

list, many medical journals have been omitted. The list is ten zu Berlin. 

primarily intended as a reference list; it does not contain J. H. University, 1890-95. (?) 

the popular science journals nor journal sets, which are eae : es 

very frasmentary Abhandlungen der koniglichen Gesellschaft der Wissen- 


schaften zu Gottingen. 
J. H. University, v. 1-38, 1841-92. 
Abhandlungen der k6niglichen Akademie der Wissenschaf- 


schaften zu Leipzig. 


ABBREVIATIONS. 
J. H. University, 1876- ‘ 

Anat., Anatomical Laboratory. Dr. Mall, 1887- 
Biol., Biological Laboratory. - : 
Abhandlungen der Berliner Akademie. 
Dr. Flexner, Dr. Flexner’s Library. J. H. University, 1804-79. 
Dr. Halsted, Dr. Halsted’s Library. Abhandlungen der mathematisch-naturwissenschaftlichen 
J. H. Hospital, Johns Hopkins Hospital der » Wic 
J. H. University, Johns Hopkins University Classe der komigt bohnuschen Gesellschaft der Wissen- 
Dr. Hurd, Dr. Hurd’s Library. | schaften. 
Dr. Kelly, Dr. Kelly’s Library. J. H. University, 6 F. v. 12. 7 F. v. 1-4. 
Dr. Mall, Dr. Mall’s Library. Abhand! le atl 
MC. F. Abhandlungen der mathematisch-physischen Classe det 
Dr. Osler, Dr. Osler’s Library. | Miinchener Akademie der Wissenschaften. 
Path., Pathological Laboratory. Peabody, 1835-86. 
Peal I, Peabody Institute. 
| Abhandlungen der naturwissenschaftlichen Gesellschaft Isis 
Phar., Pharmacological Laboratory. in Dresden. 


Dr. Weich, Dr. Welch’s Library. F. P. Masa. J. H. University, 1885-86. 
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Acta de Académie imperiale des sciences de St. Péters- 
bourg. 
Peabody, 1777-1802. 
Actes de la Société helvétique des sciences naturelles. 
See Verhandlungen der schweizerischen naturforschenden 
Gesellschaft. 
Actes de la Société scientifique du Chili. 
J. H. University, v. 1- , 1891- 
Alienist and Neurologist. 
Dr. Hurd, v.  , 188o- 
M. C. F., v. 3- , 1882- . 
J. H. Hospital, v. 4-10, 1883-89 
Allgemeines Journal der Chemie. 
Chem. 1798-1810. 
American Anthropologist. 
J. H. University, vw , 1888- 
American Chemical Journal. 
Chem., v. , 1879- 
P. L., v. 1- , 1870- 
American Gynaecological and Obstetrical Journal. 
Dr. Kelly, v. 1- , 1891- 
American Journal of Conchology. 
J. H. University, v. 1-7, 1865-72. 
American Journal of Insanity. 
Dr. Hurd, v. r- , 1844- . 
J. H. Hospital, v. 39-47, 1882-91. 
American Journal of Microscopy and Popular Science. 
J. H. University, v. 1-6, 1876-81. 
Biol., v. 1-4, 1876-79. 
American Journal of Neurology and Psychiatry. 
J. H. Hospital, v. 1-3, 1882-84; 
Dr. Hurd, v. 1-3, 1882-84. 
American Journal of Obstetrics. 
Dr. Kelly, v. 1- , 1868- 
M. C. F., v. 3- , 1871- 
J. H. Hospital, v. 24- , 1891- 
American journal of Psycholegy. 
Dr. Hurd, v. , 1887- ; 
M. C. F., v. 1- , 1887- 
J. H. University, v. 1- , 1887- 
American Journal of Science and Arts. 
J. H. University, v. 1- , 1819- ; 
P. L., v. 1- , 1819- 
American Journal of the Medical Sciences. 
J. H. Hospital, v. 1-26, 1827-40. N.S., v. , 184I- 
M. C. F., v. 1-26, 1827-40. N.S., v. t- , 1841- ; 
Dr. Halsted, v. 1-26, 1827-40. N.S., v. 1- , 184I- 
Dr. Welch, 1888- 


American Medical Recorder. 
J. H. Hospital, v. 4-15, 1821-29. 
American Naturalist. 
J. H. University, 1- , 1868- 
American Public Health Association (Public health reports 


and papers). 
J. H. Hospital, v. 1-12, 1873-87. 


Anatomische Hefte. 
Anat., v. I- , 189I- . 
Dr. Mall, 1-3, 1892-93; 
Dr. Flexner, 1-3, 1892-93. 


HOPKINS HOSPITAL BULLETIN. 115 


Anatomischer Anzeiger. 
Dr. Welch, v. , ; 
Biol., v. , 1886- 
Dr. Mall, v. , 1886- ; 
Anat., v. I- , 188@-. 
Annalen der Chemie und Pharmacie. 
Peabody, 1832- 
Annalen der Pharmacie. 
Chem., v. I- , 1832- 
Annalen der Physik und Chemie. 
Peabody, 1799-1826. 
J. H. University, 1824- 
Beiblatter, 1- , 1877- . 
Erganzungsheit, 1-7, 1842-70. 
Annalen des kaiserlich koniglich naturhistorischen Hof- 
zu Wien. 
J. H. University, v. 1- , 1886- 
Annalen des Museums der Naturgeschichte zu Wien. 
Peabody, 2 v., 1836. 
Annales de chimie et de physique. 
Peabody, 1&16- 
Annales de chimie ou recueil de mémoires concernant la 
chimie et les arts qui en dépendent. 
Chem., 1789- 
Annales de gynécologie et d’obstetrique. 
Dr. Kelly, v. 1- , 1874- 
Annales de la faculté des sciences de Marseille. 
J. H. University, v. 1-4, 1891-94. 
Annales de linstitut botanico-géologique de Marseille. 
J. H. University, v. 1-  , 1893- 
Annales de I’Institut Pasteur. 
Dr. Welch, v. , 1887- ; 
J. H. Hospital, v. 1887- ; 
Dr. Flexner, v. 1- , 1887- 
Annales des sciences naturelles: Botanique. 
Biol., 1876- 
Annales des sciences naturelles: Zoologie. 
Biol., 1874- 
Annales médico-psychologiques. 
Dr. Hurd, 1843-80. 
J. H. Hospital, 1855-64; 1890- 
Annals of Anatomy and Surgery. 
J. H. Hospital, v. 1-8, 1878-83. 
Annals of Gynaecology and Paediatry. 
Dr. Kelly, v. 1- , 1887- 
Annals of Hygiene. 
P. L., v. 5-9, 1890-94. 
Annals of Philosophy. 
Chem., v. 1-10, 1813-17. 
Annals of Surgery. 
J. H. Hospital, v. 1- , 1885- 
Dr. Kelly, v. , 1885 ; 
M. C. F., v. t- , 1885- 
Annals of the New York Academy of Sciences. 
J. H. University, v. 1- , 1878- ; 
Peabody, 1879-86. 
Arbeiten aus dem bacteriologischen Institut zu Karlsruhe. 
Dr. Welch, v. 1, 1895. 
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Arbeiten aus dem kaiserlichen Gesundheitsamte. 
Dr. Welch, v. , 1885- 
Arbeiten aus dem pathologisch-anatomischen Institut zu 
Tubingen. 
Dr. Welch, v. 1, 1891. 
Arbeiten aus dem pathologischen Institut zu  Mtinchen. 
Dr. Welch, 1886. 
Arbeiten aus dem zovologisch-zootomischen Institut in 
Wurzburg. 
Peabody, 1874-89. 
Siol., 1874-88. 
Arbeiten aus dem zoologischen Institut der Universitat 
Wien und der zoologischen Station in Triest. 
Biol., v. 1-10, 1878-93. 
Arbeiten aus der medicinischen Klinik zu Leipzig. 
Dr. Welch, 1893. 
Arbeiten aus der physiologischen Anstalt zu Leipzig. 
Biol., v. 4, 1869; v. 7, 1872; v. 9-10, 1874-70; 
Dr. Mall, v. 1-11, 1866-76 (complete ); 
Dr. Welch, v. 1-11, 1866-76 (complete). 
Arbeiten des botanischen Instituts in Wurzburg. 
Biol., v. 1-2, 1874 and 1882. 
Archiv der Heilkunde. 
Dr. Welch, v. 15-19, 1874-78. 
Archiv der Mathematik und Physik. 
J. H. University, 1876- 
Archiv des Vereins der Freunde der Naturgeschichte in 
Mecklenburg. 
J. H. University, v. 45-48, 1892- 
Archiv fur Anatomie, Physiologie und wissenschaftliche 
Medicin. 
Biol., 1834-76; 
Peabody, 1834-96. 
Archiv fiir Anatomie und Entwickelungsgeschichte. 
Biol., 1877- ; 
Dr. Mall, 1877- 
Archiv fiir Anthropologie. 
Biol., v. 8-12, 1875-80. 
Archiv fiir Dermatologie. 
J. H. Hospital, v. 30- , 1895- 
Archiv fir Entwickelungsmechanik der Organismen. 
Biol., v. 1, 1895. 
Archiv fiir die gesammte Physiologie. 
Biol., v. , 1868- ; 
Dr. Welch, v. 1-33, 1868-84. 
Archiv fiir experimentelle Pathologie und Pharmakologie. 
Dr. Welch, v. , 1873- ; 
Phar., v. 1- , 1873- ; 
Biol., v. 6- , 1877- 
Archiv fiir Gynaekologie. 
Dr. Welch, v. 1- , 1870- 
Dr. Kelly, v. , 1870- 
Archiv fiir Hygiene. 
Dr. Welch, v. , 1883- ; 
J. H. Hospital, v. 1-17, 1883-93; v. 21- , 1894- 
Archiv fir klinische Chirurgie. 
J. H. Hospital, v. 1- , 1861- ; 


Dr. Halsted, v. 1- , 1861- ; 
M. C. F., v. 38- , 1880- 


Archiv fir mikroskopische Anatomie. 
siol., » 1865- 
Dr. Mall, v. 1- , 1865- ; 
Peabody, v. 1- , 1865- ; 
Dr. Flexner, v. 37- , 1891!- 
Archiv fur Naturgeschichte. 
Biol., v. 42-59, 1876-93. 
Archiv fir Ohrenheilkunde. 
J. H. Hospital, v. , 1876- 
Archiv fir Ophthalmologie. 
J. H. Hospital, v. 22- , 1876. 
Archiv ftir pathologische Anatomie und Physiologie und 
fur klinische Medicin. Ld. by R. Virchow. 
Dr. Welch, v. 1 4 1847- 
Biol., v. t- , 1847- 
J. HL. Hospital, v. 20-133, 1861-93; 
Dr. Halsted, v. , 1847- 
Dr. Flexner, v. 107-137, 1887-94; 
Dr. Osler, v. 1- , 1847- 
Archiv ftir Physiologie. 
Biol., v. 1-12, 1795-1815. 
Archiv fir Physiologie (Physiologische Abtheilung des 
Archivs ftir Anatomie und Physiologie). 
Dr. Mall, v. 1- , 1877- ; 
Biol., v. 1- , 1877- 
Archiv fiir physiologische Heilkunde. 
Dr. Welch, v. 1-2, 1842-43. 
Archiv ftir Psychiatrie und Nervenkrankheiten. 
J. H. Hospital, v. 6- , 1876- ; 
Dr. Welch, v. 1, 1868-60. 
Archiv fiir wissenschaftliche und practische Thierheilkunde. 
Dr. Welch, vy. 1-10, 1875-84; 
Pathol., v. 1-8, 1875-82. 
Archives de Biologie. 
Biol., v. 1-12, 1880-92; 
J. H. Hospital, v. 6-7, 1887. 
Archives de médecine expérimentale. 
Dr. Welch, v. 1-7, 1889-94. 
Archives de neurologie. 
J. H. Hospital, v. 21- , 1891- 
Archives de physiologie. 
Dr. Welch, 2 S., v. 4, 1877; 5 S., v. 7, 1895. 
Archives de physiologie normale et pathologique. 
Peabody, 1868-  ; 
Biol., 1875- 
Archives de tocologie et de gynécologie. 
Dr. Kelly (zacomplete). 
Archives de zoologie expérimentale et générale. 
Peabody, 1872- 
Biol., 1872- 
Archives des sciences biologiques publiées par |'Institut 
impérial de médecine expérimentale 4 St. Pétersbourg. 
Dr. Welch, v. 1, 1892; 
J. H. Hospital, v. 1- , 1892- 
Archives générales de médecine. 
J. H. Hospital, v. 1- , 1823- ; 
M. C. F., v. 22-57, 1830-41; v. 165- , 1890- 
Archives italiennes de biologie. 
Biol., v. 1- , 1882- 
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Archives of Ophthalmology. 
M. C. F., v. 21-22, 1892-93. 

Archives of Ophthalmology and Otology. 
M. C. F., v. 3-20, 1873-91. 

Archives of Otology. 
M. C. F., v. 8-12, 1879-83. 


Archives of Pediatrics. | 
M. C. F., v. r- , 1884- ; 
J. H. Hospital, v. 11- , 1894- 
Archives slaves de biologie. 
Biol., v. 1-4, 1886-87. 
Archivio de obstetricia e ginecologia. 
Dr. Kelly, v. 1- , 1870- . 
Association Francaise pour l’avancement des sciences. 
J. H. University, 1877, 1884- 
Astronomy and Astro-Physics. 
J. H. University, t1- , 1892- . 
Asylum Journal of Mental Science. 
J. H. Hospital, v. 2-9, 1856-63. 
See also Journal of Mental Science. 
Atti della reale Accademia delle scienze di Torino. 
J. H. University, v. 17-20. 
Atti della reale Accademia medica di Roma. 
J. H. Hospital, 2 S., v. 5, 1890-91. 
Atti della reale Istituto Veneto. 
J. H. University, 5 S., v. 7-8; 
6 S., v. 1-5; 
7 S., 
Atti della r. Accademia dei Lincei, Memorie della classe di 
scienze fisiche, matematiche e naturali. 
J. H. University, 3 S., v. 1-19, 1876-84; 
4 S., v. 1-6, 1884-89; 
sSv.t . 
Atti della r. Accademia dei Lincei, Rendiconti della classe di 
scienze fisiche, matematiche e naturali. 


J. H. University, 4 S., v. 1-7, 1884-91; 
. 


B 


Baumgarten’s Jahresbericht. 
See Jahresbericht tiber die Fortschritte in der Lehre von 
den pathogenen Mikroorganismen, etc. 


Beitrage zur Biologie der Pflanzen. 
Biol., v. 1-6, 1876-93. 
Beitrage zur experimentellen Pathologie und Physiologie. 
Dr. Welch, Pts. 1-2, 1846. 
Beitrage zur klinischen Chirurgie. 
Dr. Halsted, v. 1- , 1885- ; 
J. H. Hospital, v. 8- , 18o1- . 
Beitrige zur Medizinal-Statistik. 
J. H. Hospital, v. 1-3, 1875-78. 
Beitrage zur pathologischen Anatomie. (Ziegler.) 
Dr. Welch, v. 1- , 1886- | 
Berichte des Vereins fiir Naturkunde zu Cassel. 
J. H. University, No. 28- , 1881- . 
Bericht iiber die Thatigkeit der St. Gallischen naturwissen- 
schaftlichen Gesellschaft wahrend des Vereinsjahres. 
J. H. University, 1892-93. 


Berichte der deutschen chemischen Gesellschaft. 
Chem., v. t- , 1868- 
Phar., v. , 1868- ; 
Peabody, v. I- , 1868. 
Berichte der naturforschenden Gesellschaft von Freiburg 
i. B. 
J. H. University, v. t- , 1886- 
Berichte der Sachsischen Gesellschaft der \Vissenschaften 
zu Leipzig. 
J. H. University, 1876- 
Dr. Mall, 1865-75 


Berichte und Monatsberichte der Berliner Akademie. 
J. H. University, 1839-81 
Berliner klinische Wochenschrift. 
J. H. Hospital, v. 1- , 1864- 
M. C. F., v. 18 , 1881- 
Dr. Welch, v. 25- , 1888- 
Dr. Halsted, 1882-86 
Bibliotheka Zoologica. 
Biol., v. 1-10, 1888-91 
Billroth and Pitha’s Surgery. 
Dr. Halsted. 
Biographical Memoirs of the National Academy of Sciences 
(Washington). 
J. H. University, v. 1-3, 1877-86 
Biologische Untersuchungen. Ed. by Gustav Retzius. 
Dr. Mall, N. S., v. , 1881- 
Biologisches Centralblatt. 
Biol., v. I- , 1881- 
Boston Medical and Surgical Journal. 
J. H. Hospital, v. 12-18, 1835-38: v. 26-37, 1842-48; 
1875- 


v. 45-48. 1851-53; v. 92- 875- 
M. C. F., v. 26-37. 1842-47: v. 52, 1855: v. 55- , 1857- 
(v. 63, 1860: O8, 1863: 71, 1865; 85, 1871 wzssing). 


Dr. Halsted, 1882-85 
Botanical Gazette. 
Biol., vy. 10- ISSs- 
Botanische Zeitung 
Biol., v. 34- . 1876- 
Botanischer Jahresbericht. 
Biol., v. 1-7, 1873-79. 
Brain. 
Dr. Hurd, v. 1- , 1878- 
J. H. University, v. 1- , 1878- 
M. C. F., v. 1- , 1878- 
P. L., v. 1- , 1878- 
Braithwaite’s Retrospect of Practical Medicine and Surgery. 
J. H. Hospital, 1840-51. 
British and Foreign Medico-Chirurgical Review. 
Dr. Welch, v. 1-59, 1848-77; 


J. H. Hospital, v. 1-43, 1848-60: 
M. C. F., v. 1-14, 1836-42; v. 18, 1844; v. 22-24, 1846-47 


British Association for the Advancement of Science. Index 
to the Reports and Transactions. 
J. H. University, 1861-90. 
British Journal of Dermatology. 
J. H. Hospital, v. 4- , 1892- a 
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British Medical Journal. 
J. H. Hospital, 1878, v. 2- 
M. C. F., 1876- 
Dr. Halsted, 1881-86. 


Bulletin de l’Académie impériale des sciences de St. 
Pétersbourg. 
Peabody, 1860-81. 
Bulletin de la Société centrale de médecine vétérinaire. 
Dr. Welch, N. S., v. 3-9, 1885-91. 
Bulletin de la Société Belge de geologie, de paleontologie 
et d’hydrologie. 
J. H. University, v. 2-7. 
Bulletin de la Société chimique de Paris. 
Chem., 1864-93. 
Bulletin de la Société des sciences naturelles de Neuchatel. 
J. H. University, v. 17-20, 1889-92. 
Bulletin de la Société zoologique de France. 
Biol., v. 1-18, 1876-93. 
Bulletin du Musée Royal d’histoire naturelle de Belgique. 
J. H. University, v. 1-4, 1882- 
sulletin général de thérapeutique. 
M. C. F., v. 106- , 1884- 
Bulletin médicale, Le. 
Dr. Welch, v. 1- , 1887- 
Bulletin of the Buffalo Society of Natural Sciences. 


J. H. University, v. 2- , 1874- 
Peabody, v. 2-3, 1874-77. 


Bulletin of the Illinois State Laboratory of Natural History. 
J. H. University, v. 1-4, 1876-92. 
Bulletin of the Museum of Comparative Zoology at Har- 
vard College. 
J. H. University, 7- , 1880- 
Peabody, 1863-76. 
Bulletin of the Natural History Society of New Brunswick. 
J. H. University, Nos. 4-12, 1885-92. 
Bulletin of the Philosophical Society of Washington. 
J. H. University, v. 1-13, 1871-93. 
Bulletin of the Scientific Laboratories of Denison Univer- 
sity. 
J. H. University, 1-7, 1885- 
Bulletin scientifique de l’Académie impériale des sciences 
de St. Pétersbourg. 
Peabody, 1837-42. 
Bullettino della Reale Accademia Medica di Roma. 
J. H. Hospital, 1889-  ; 
Dr. Thayer, 1890- 
Bullettino della Societa Veneto Trentina di scienze naturali. 
J. H. University, v. 3- , 1885- 
Bulletins et mémoires de la Société obstetricale. 
Dr. Kelly, v. 1- , 1885- 
Bulletins of the American Museum of Natural History. 
J. H. University, v. 1- , 1881- 
Bulletins of the Belgian Academy. 
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Bullettino delle Scienze Mediche. 
J. H. University, v. 15, 1885. 


Bullettino della Societa entomologica italiana. 
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Cambridge Philosophical Transactions. 
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J. H. University, 1882-83. 
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Centralblatt fir allgemeine Pathologie und pathologische 
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Dr. Welch, v. 1- , 1890- ; 
Dr. Osler, v. 1- , 1890-  ; 
Dr. Flexner, v. I- , 1890- 
Centralblatt fur Bakteriologie und Parasitenkunde. 
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Dr. Osler, v. 1- , 1887- 
Dr. Flexner, v. I- , 1890- 
Centralblatt fir Chirurgie. 
Dr. Halsted, v. 1- , 1874- 
Dr. Kelly, v. 1- , 1874- ; 
J. H. Hospital, v. 18- , 1891- 
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Organe. 
Dr. Kelly, v. , 1889- ; 
J. H. Hospital, v. 5- , 1895- 
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M. C. ¥.,¥. 34 3 
J. H. Hospital, v. 14-26, 1876-89; 
Dr. Welch, v. 17- , 1879- . 
Centralblatt fiir Gynacologie. 
Dr. Kelly, v. 1- , 1877- ; 
Dr. Halsted, 1881-  ; 
J. H. Hospital, v. 15- , 1891- . 4 
Centralblatt fiir klinische Medicin. [Continued as: Cen- 
tralblatt fur innere Medicin.] 
J. H. Hospital, v. 13-14, 1892-93. 
Centralblatt fiir innere Medicin. [Continuation of: Cen- 
tralblatt fur klinische Medicin.] 
J. H. Hospital, v. 15- , 1804- 


Centralblatt fur Physiologie. 
Biol., v. , 1888- 
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Dr. Welch, v. 1-20, 1874-94. 
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Chem., v. 1- , 1850- ; 
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Peabody, 1835- 
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Comptes rendus hebdomadaires des sé€ances et mémoires 
de la Société de biologie. 
Biol., 1891-93; 
J. H. Hospital, 1893- 
D 
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Dr. Osler, v. 1- , 1866- ; 
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M. C. F., v. 71- , 1881- 
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M. C. F., v. 24- , 1878- ; 
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J. H. University, 1819-64. 
Ergebnisse der Anatomie und Entwickelungsgeschichte. 
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Dr. Mall, v. 1-4, 1891-04. 
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Anatomie. 
Dr. Flexner, v. 1- , 1895- ; 
Dr. Welch, v. , 1895- 
M.C. F., v. , 18905- 
Etudes expérimentales et cliniques sur la tuberculose. 
Dr. Welch, v. 1-3, 1887, 93. 
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Dresden. 
J. H. University, 1885- 
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Dr. Welch, v. 1- , 1883- 


Fortschritte der Physik. 
J. H. University, 1845-88. 
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M. C. F., v. 54- , 1881- 
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M. C. F., v. 16- , 1879- 
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J. H. Hospital, 1885- 
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Chem., v. 1-23, 1871-93. 


Gesammelte Beitrage zur Pathologie und Physiologie. 
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Dr. Welch, v. 1-2, 1871. 
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J. H. Hospital, 1 S., v. 1-7, 1836-42. 3 S., v. 13, 1867; v. 
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Dr. Welch, v. 1- , 1801- ; 
Dr. Flexner, v. 1- , 1891- 
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Biol., v. 1-16, 1880-95; 
Dr. Mall, v. 1-16, 1880-95; 
J. H. Hospital, v. 1-16, 1880-95; 
Dr. Hurd, v. 1-16, 1880-95; 
Phar., v. 1-15, 1880-94. 


Index Medicus. 
Dr. Hurd, v. 1- , 1879- ; 
M. C. F., v. 1- , 1879- ; 
J. H. University, v. 1- , 1879- ; 
J. H. Hospital, v. 1-10, 1879-88. 
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Internationale Monatsschrift fir Anatomie und Histologie. 
Dr. Mall, 1884-91. 


J 
Jahrbuch der Hamburgischen wissenschaftlichen Anstalten. 
J. H. University, v. 1-11, 1884-93. 
Jahrbuch der organischen Chemie. 
Chem., v. 1, 1893. 
Jahrbiicher der kéniglichen Akademie gemeinnutziger Wis- 
senschaften zu Erfurt. 
J. H. University, 1886, 1893-95. 
Jahrbiicher des Nassauischen Vereins fur Naturkunde. 
Wiesbaden. 
J. H. University, v. 45-48, 1892- 
Jahrbicher fiir wissenschaftliche Botanik. 
Biol., v. 10- , 1876- 
Jahresbericht der k6niglich-b6hmischen Gesellschaft der 
Wissenschaften in Prag. 
J. H. University, 1884- 
Jahresbericht tiber die Fortschritte der Anatomie und 
Physiologie. 
Biol., v. 1-20, 1856-93; 
Dr. Mall, v. 1-20, 1856-93: 
Peabody, 1864-71; 
Dr. Halsted, 1881-84. 
Jahresbericht tiber die Fortschritte der chemischen Tech- 
nologie. 
Chem., 1855-  ; 
Peabody, 1868- 
Jahresbericht tiber die Fortschritte der Geburtshiilfe. 
Dr. Kelly (complete). 
Jahresbericht tiber die Fortschritte der gesammten Medicin. 
Ed. by C. Canstatt, 1849-1865. [Continued as: Jahres- 


bericht tiber die Leistungen und Fortschritte der 
gesammten Medicin.] 
Dr. Welch. 


Jahresbericht tiber die Fortschritte der Pharmakotherapie. 
Pharm., vy. 1, 1884. 

Jahresbericht ttber die Fortschritte der Physiologie. 
J. H. University, v. 1- , 1892- 

Jahresbericht tiber die Fortschritte der physischen Wis- 
sensehaften. 

Chem. vy. 1-30, 1822-51. 

Jahresbericht tiber die Fortschritte der reinen pharmaceuti- 
schen und technischen Chemie, Physik, Mineralogie und 
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Chem., 1847-90. 
Jahresbericht tiber die Fortschritte der Thier-Chemie. 


Phar. v. 1- , 1873- ; 
Biol., v. 6- , 1876- 


Jahresbericht tiber die Fortschritte in der Lehre von den 
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Dr. Flexner, v. I- 


, 1890- 


Jahresbericht tiber die Fortschritte in der Lehre von den 
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Dr. Welch, v. I- 

Dr. Flexner, v. I- 

J. H. Hospital, v. 1- 


, 1885- 
1885- ; 
1885- 


Jahresbericht uber die Leistungen und Fortschritte in der 
Anatomie und Physiologie. 
Biol., 1876-79. 
Jahresbericht uber die Leistungen und Fortschritte in der 
gesammten Medicin. 
Dr. Welch, 1866- ; Peabody, 1867- ; J. 
1876- Biol., 1877-88: M. C. F., 1883- 
pital, 1890- 
Jenaische Zeitschriit fiir Naturwissenschaft. 
Biol.. v. 10-28, 1876-94. 
Johns Hopkins Hospital Bulletin. 
Dr. Welch, v. 1- , 1&g0- 
J. H. Hospital, v. 1- , 18g0- 
Dr. Mall, v. , 1890- 
Johns Hopkins Hospital Reports. 
Dr. Welch. v. 1- , 1890- ; 
J. H. Hospital. v. t- , 1890- 
Johns Hopkins University Circulars. 
Biol., v. t- , 1879- ; 
J. H. Hospital, v. 1-8, 1879-89; v. 13-14, 1893-95; 
J. H. University, v. 1- , 1879- 
Journal and Proceedings of the Royal Society of New 
South Wales. 
J. H. University, v. 9-28, 1875-94. 
Journal de l’'anatomie et de la physiologie. 
Biol., v. 12-30, 1876-94; 
Anat., v. I- , 1864- 
Journal de physique théorique et appliquée. 
J. H. University, 1- , 1872- 
Journal de zoologie. 
Biol., v. 5-6, 1876-77 
Journal des maladies cutanées et syphilitiques. 
J. H. Hospital, v. 6- , 18904- 
Journal fiir Chemie und Physik. 
Chem., v. 1-69, 1811-33. 
Journal fiir praktische Chemie. 
Chem., 1834- 
Journal fur technische und 6konomische Chemie. 
as: Journal fir praktische Chemie.] 
Chem., v. 1-18, 1828-33. 
Journal of Anatomy and Physiology. 
Biol., v. 1-19, 1867-85; 
Anat., v. 10-11, 1876-77; v. 15, 188r. 
Journal of Comparative Neurology. 
J. H. University, v. 1, 1891. 
Journal of Conchology. 
J. H. University, v. 1-12, 1879-83. 
Journal of Cutaneous and Genito-Urinary Diseases. 
M. C. F., v.- , 1882- ; 
J. H. Hospital, v. 8- , 1890- 
Journal of Experimental Medicine. 
J. H. University, v. 1- , 1896- ; 
J. H. Hospital, v. , 1896-  ; 
Biol.. v. , 1806- 
Journal of Laryngology and Rhinology. 
M. C. F., v. 4-8, 1890-94. 
J. H. Hospital, v. 1, 1887. 
Journal of Mental Science 
( See also Asylum Journal.) 


Dr. Hurd, v. 18- , 1873-  ; 
J. H. Hospital, v. 22-38, 1876-92. 
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Journal of Morphology. 


Biol., v. 1- , 1887- ; 
Dr. Mall, v. 1- , 1887- 


Journal of Nervous and Mental Disease. 


Dr. Hurd, v. 1- , 1874- ; 
M. C. F., v. , 1874 ; 
J. H. Hospital, v. 1883- 


Journal of Pathology and Bacteriology. 


Dr. Welch, v. 1- , 1893- ; 
J. H. Hospital, v. , 1893- 


Journal of Physiology. 


Biol., v. 1- , 1878- 
M. C. F., v. , 1878- 
Journal of the Academy of the Natural Sciences of Phila- 
Uelphia. 
J. H. University, 1817-90; 
Peabody, 1817- 
Journal of the American Chemical Society. 
Chem., v. 2- , 1880- 
Journal of the American Medical Association. 
P. L., v. 1-21, 1883-93; 
J. H. Hospital, v. r- , 1883- 
Dr. Kelly, v. 1- , 1883- 
M. C. F., v. , 1683- ; 
Dr. Welch, v. 13-17, 1889-91 
Journal of the Asiatic Society of Bengal. 
Biol., v. 54-56, 1885-87. 
Journal of the College of Science, Imperiai University, 
Japan. 
J. H. University, v. 1- , 1886- 
Journal of the Linnean Society. 
J. H. University, v. 13-15, 1876-78. 
Journal of the Royal Asiatic Society. (Ceylon Branch.) 
J. H. University, Nos. 1-45. 
Journal of the Royal Microscopical Society. 
Biol., 1884-  ; 
Anat., 1878-82. 
Journal of the Society of Chemical Industry. 
Chem., v. , 1882- 


K 


Klinische und experimentelle Studien. 
Aus dem Laboratorium von Prof. v. Basch. 
Dr. Welch, v. 1-2, 1891-92. 
Klinisches Jahrbuch. 
Dr. Welch, v. 2, 1890; 
J. H. Hospital, v. 1- , 18860- 
Koch’s Encyklopaedie der gesammten Thierheilkunde und 
Thierzucht. 
Dr. Welch, v. 1-11, 1885-94. 
Konigliche Gesellschaft der Wissenschaften zu Gottingen. 
J. H. University, v. 1-38, 1841-91. 
Korrespondenzblatt des Naturforscher-Vereins zu Riga. 
J. H. University, No. 28-33, 1885- 


L 


Lancet. (London). 
P. L., 1886-93; 
J. H. Hospital, 1823- 
M.C. F. 
Dr. Halsted, 1882-86. 
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Landwirthschaftlichen Versuchs-Stationen. 
Chem., v. 25-44, 1880-94. 
Langenbeck’s Archiv. 
See Archiv fir klinische Chirurgie. 
Lens. 
Biol., v. 1-2, 1872-73. 
Liebig’s Annalen. 
See Annalen der Pharmacie. 
Lincei Academy. 
J. H. University, 2 S., v. 5-7, 1880. 
London, Edinburgh and Dublin Philosophical Magazine 


and Journal of Science. : 
See Philosophical Magazine. 
London Medical Record. 
J. H. Hospital, v. 1-7, 1873-79. 
M 
Magazin fur die gesammte Thierheilkunde. (Gurlt and 
Hertwig). 
Dr. Welch, v. 1-40, 1835-74 (complete ). 
Maryland Medical Journal. 
M. C. F., v. , 1877- ; 
J. H. Hospital, v. 4- , 1878- 
Maryland Medical and Surgical Journal. 
J. H. Hospital, v. 1-3, 1840-43. 
Mathematische und naturwissenschaftliche Berichte aus 
Ungarn. 
J. H. University, v. 1- 1884- . 
Medical and Surgical Report of the Children’s Hospital, 
Boston, 
J. H. Hospital, 1869-94. a 
Medical and Surgical Reporter. (Phila.) 
M. C. F., v. g9- , 1863- 
Medical and Surgical Reports of the Boston City Hospital. 
J. H. Hospital, 1 S., 1870; 3 S., 1882; 5 S., 1804. 
Medical News. 
Dr. Kelly, v. 1- , 1843- ; 
J. H. Hospital, v. , 1882- ; 
P. L., v. 48-63, 1886-93; ‘ 
Dr. Welch, v. 55- , 1880- ; 
M. C. F., v. 1-3, 1843-45; v. 6-7, 1848-49; v. 9-10, 1851-52; 
v. 25- , 1867- 
Medical Record. 4: 
Dr. Kelly, 1- , 1866- ; 
M. C. F., v. 1-2, 1866-68; v. 10- , 1875- ; 
P. L., 1885-93; 
Dr. Halsted, 1880-87; 
5. &. Hospital, v. 2- , 1867- 
Medical Times. (Phila.) 
P. L., v. 16-19, 1885-89; 1 
J. H. Hospital, v. 1-15, 1871-85. 
Medical Times and Gazette. 
J. H. Hospital, 1860-69, 1877-85. 
Mélanges biologiques tirés du Bulletin de l’Académie 
impériale des sciences de St. Pétersbourg. 
Peabody, 1849-88. 
Mélanges physiques et chimiques de l'Académie imperiale 
des sciences de St. Pétersbourg. 
Peabody, 1854-83. 
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Melanges russes de [Academie inperiale des sciences de 
St. Peétersbourg. 
Peabody, 1849-72. 
Memoire della reale Accademia delle scienze di Torino. 
J. H. University, 2 S., v. 36-44. 
Memoire del reale Istituto Veneto. 
J. H. University, v. 21-24. 
Mémoires couronnés des savants ¢trangers publies par 
Académie royale de médecine de Belgique. 
J. H. University, v. 44- , 1882- 
Mémoires couronnés et autres mémoires publiés par 
l’Académie royale de médecine de Belgique. 
J. H. University, v. 31-46, 1881-92. 
Mémoires de lAcadémie impeériale des sciences de St. 
Pétersbourg. 
Peabody, 1809-87 
Memoires de Académie rovale de chirurgie. 
1769-87. 
Mémoires de Académie rovale des sciences Belgique. 
J. H. University, v. 44-50, 1882 


Hospital, 5 v., 


Mémoires de la Société impériale des naturalistes de Mos- 
(Nouveaux.) 

J. H. University, 1883- 

Mémoires de la Sociéte médicale d’observation de 
J. H. Hospital, 1837-44. 

Mémoires de la Société rovale des sciences de Liége. 
J. H. University, 2 S., v. 6- ; 
Peabody, 1886- 

Memoires de la Sociéte zoologique de France. 
Biol., v. 2-5, 1888-92. 

Memoirs of the Boston Society of Natural History. 
J. H. University, v. 3-4. 

Memoirs of the National Academy of Sciences. 
Dr. Welch, v. 1-6, 1866-93; 
J. H. University, 1-6, 1866-93. 

Memoirs of the Museum of Comparative Zoology at Har- 


cow. 


Paris. 


vard College. 
J.H 


University, 1- , 1864- ; 
University, Illustrated Catalogue, 1865. 


Memoirs of the Science Department of the University of 


Tokio. 

J. H. University, v. 
Memorie dell’ 
Bologna. 

J. H. University, 1885-86. 
Memorie de |’ Regia accademie d’ scienze de Modena. 
J. H. University, 2 S., v. 5-9. 
Memorie de I’ Societa dei naturalisti Modena. 
J. H. University, 3 S., v. 5-7. 
Mercredi Médical (Le). 
M. C. F., 1890-93. 
Middelelser fra Carlsberg Laboratoriet. 
Dr. Welch, 1878-79, 1881-84. 
Mind. 


P. L., v. 1-18, 1876-93; 
Peabody, v. , 1876- 


1881, Nos. 4-12. 
dell’ Istituto di 


I, pt. 1, 1879. 


Accademia delle scienze 


Missouri Botanical Garden. 
Biol., 1890-95. 
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Mittheilungen dem kaiserlichen Gesundheitsamte., 


[Continued as: 


aus 


Arbeiten aus dem kaiserlichen Gesund 
lieitsamite. | 
Dr. Welch, v. 1-2, 


Mittheilungen aus der medicinischen lacultat der kaiser 


1881-82. 


lich-japanischen Universitat. 
J. H. University, v. 1-2, 1888. 
Mittheilungen aus der zoologischen Station zu Neapel. 
Biol., v. 


Mittheilungen aus kliniken und medicinischen [nstituten 


I-10, 1879-93. 


der Schweiz. 
Dr. Welch. Rethe: Pts. 1-9. 
Mittheilungen der naturforschenden Gesellschaft in Bern. 
J. H. University, 1885-93. 


Eerste 


Mittheilungen physiologischen Laboratorium in 
Stockholm. 

J. H. University, Heft, 1-9. 
Monatliche Mittheilungen des naturwissenschaftlichen 


Vereins. 
J. H. University, v. 2-8, 1884-01. 
Monatschrift fiir Geburtshilfe und Gynaekologie. 
Dr. Kelly, v. 1895- 
Monatshefte fiir Chemie. 
Chem., v. , 1880- 
Monatshefte fiir Mathematik und Physik. 
J. H. University, t- , 1890- 
Monthly Microscopical Journal. Transactions of the Royal 
Microscopical Society and record of histological research 
at home and abroad. 


Biol., v. 1-18, 1860-77; 
Anat., v. 2, 1860. 
Morphologische Arbeiten. Fd. by G. Schwalbe. 
Dr. Mall, v. 1-3, 1892-95. 
\lorphologisches Jahrbuch. 
Biol., v. , 1875- ; 
Dr. Mall, v. 1- 1875- 


Munchener medicinische Abhandlungen, Erste Rethe: Arbei- 
ten aus dem pathologischen Institute. 
Dr. Welch, v. 1-25, 1891-95. 
Museum of the Royal College of Surgeons of England. 
Dr. Welch, v. 2-4, 1883-85. 
N 
Nachrichten von der k6niglichen Gesellschaft der Wissen- 
schaften und der Georg-Augusta-Universitit. 
J. H. University, 1864-93. 


Natural Science. (London). 


J. H. University, v. 1- , 1892- 
Nature. 

Biol., v. 1-33, 1870-86; 

J. H. University, v. 1- , 1870- ; 


Peabody, v.  , 1870- 
Naturforschende Gesellschaft zu Leipzig. 
Sce Sitzungsberichte der naturforschenden Gesellschaft zu 
Leipzig. 
Neujahrsblatt der naturforschenden Gesellschaft zu Zurich. 
J. H. University, 1894-95. 
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Neurologisches Centralblatt. 
J. H. Hospital, v. 10-12, 1891-93. 
New Orleans Medical and Surgical Journal. 
M. C. F., v. 4-20, 1876-93. 
New York Medical Journal. 
M. C. F., v. 2- , 1865- 
J. H. Hospital, v. , 1870- 
Dr. Halsted, 1881 87 
Niederlindisches Archiv fur Zoologie. 
siol., v. 1-5, 1871-82. 
North American Medical and Surgical Journal. 
J. H. Hospital, v. 1-8, 1826-20. 
Nuova Antologia di scienze, lettere, ed arti Rome ed Flor- 
ence. 
J. H. University, 1877- 


O 
Oecasional Papers of the California Academy of Sciences. 
J. H. University, 1-4. 
()iversigt af kongl. Vetenskaps-Akademiens Forhandlingar. 
J. H. University, v. 22- , 1865 
Owens College. 
Seve Studies in Anatomy from the Anatomical Department 
of the Owens College. 
Studies from the Physiological Laboratory of Owens 
College. 
Studies from the Biological Laboratory of Owens College. 
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Philadelphia Journal of the Medical and Physical Sciences. 
J. H. Hospital, v. 1-14, 1820-27; 
M. C. F., v. 1-12, 1820-27 
Philosophical Magazine. 
J. H. University, 1798- 
Philosophical Transactions of the Royal Society of London, 
J. H. Hospital, v. 1-18, 1665-1800; 
J. H. University, v. 1-18, 1665-1800; 1830- 
Peabody, 166s- 
Physical Review. 
J. H. University, 1- , 1894- 
’hysicalisch-medicinische Societit zu Erlangen. Sitzungs- 
berichte. 
J. H. University, //:// 4, 1872- 
Physikalische Revue. 
J. H. University, 1-2, 1892. 
Polytechnisches Journal. 
Chem., v. 231-278, 1879-1890. 
Popular Science Monthly. 
J. H. University,  , 1872 
Practitioner. 
M.C. Fv. , 1868- ; 
J. Hl. Hospital, v. 18-41, 1877-88; v. 51- , 1893- 
Proceedings and Transactions of the Canada Roval Society. 
J. University, v. 1-  , 1883- 


Proceedings and ‘Transactions of the Liverpool Biological 


Society. 


Biol., Vv. I- 1887- 
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Proceedings of the Academy of the Natural Sciences of 
Philadelphia. 
J. H. University, 1841-80; 
Peabody, 184I1- 
Proceedings of the American Academy of Arts and 
Sciences. 
J. H. University, N. S., v. 11-30, 1876- 
Proceedings of the American Association for the Advance- 
ment of Science. 
J. H. University, 1848- 
Peabody, 1881- 
Proceedings of the Biological Society of Washington. 
Biol., v. 1-5, 1882-90. 
Proceedings of the Boston Society of Natural History. 
J. H. University, v. 24-25. 
Proceedings of the California Academy of Natural Sciences. 
Peabody, 1854-74. 
Proceedings of the Canadian Institute. 
J. H. University, 3 S., v. 2-5. 
Proceedings of the Colorado Scientific Society. 
J. H. University, v. 1-4, 1883-93. 
Proceedings of the Indiana Academy Crience 
roceedings of the Indiana Academy oi Science. 
J. H. University, 18901- 
Proceedings of the lowa Academy of Sciences. 
J. H. University, 1887-94. 


Proceedings of the Linnean Society of New South Wales. 


J. H. University, v. 10, 1885; 2 S., v. 1-9. 
Proceedings of the New York Pathological Society. 

Dr. Welch (womplete). 

J. H. Hospital, 1888. 


Proceedings of the Physical Society of London. 
J. H. University, 1-10, 1874-90. 

Proceedings of the Royal Asiatic Society. (Ceylon). 
J. H. University, 1873- 

Proceedings of the Royal Institutions. (Great Britain.) 
J. H. University, 1854- 

Proceedings of the Royal Dublin Society. 
J. H. University, 4-7. 

Proceedings of the Royal Society of Edinburgh. 
J. H. University, 1878- ; 
Peabody, 1832- 

Proceedings of the Royal Society of London, 
J. H. University, , 1800- ; 
Peabody, 1854- 


Proceedings of the Society for Psychical Research, 
J. H. University, v.  , 1882- 
Proceedings of the Zoological Society of London, 
Peabody, 1833- 
Psychische Studien, 
Peabody, 1868- 


Quarterly Journal of the Boston Zoological Society. 
J. HL. University, v. 2-4, 1883. 
Quarterly Journal of the Chemical Society of London, 


Chem., 1840-04; 
Peabody, 1840-82 


: 
- 
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Quarterly Journal of Microscopical Science. 
Peabody, 1853- ; 
Biol., N. S., v. 16-36, 1876-94; 
Anat., v. 1-8, 1853-60; 
N. S., v. 1-11, 1861-71; v. 16-17, 1876-77; v. 20, 1880 
Quarterly Journal of Science. 
J. H. University, 1-22, 1864-85. 


R 
Rassegna d’ ostetricia e ginecologia. 
Dr. Kelly 
der gesammten Heilkunde. 
Dr. Hurd, v. t- , 1894- 
Dr. Welch, v. 1-15, 1880. 
Real-Eneyclopaedie der gesammten Pharmacie. 
Phar., 10 v., 1886-91. 
Reale accademia bullettino di Palermo. 
J. H. University, v. 7-8, 1890-91 
Recueil de médecine vétérinaire. 
Dr. Welch, 7 S., v. 2-8, 1885-91 
Recueil des travaux chimiques des Pays-Bas. 
Chem., v. t-  , 1882- 
Rendiconti delle Reale Istituto Lombardo di scienze e 
lettere. 
J. H. University, v. 16-26; 
2 S., v. 
Repertorium fiir experimental Physik, ete. 
J. H. University, 12-27, 1876-or-. 
Report on the Scientific Results of the Exploring Voyage 
of Tl. M.S. Challenger. 1873-76. 
siol., 48 v 
Reports from the Laboratory of the Royal College of 
Physicians, Edinburgh. 
J. H. Hospital, v. 1889 
Reports of the Australasian Association for the Advance 
ment of Science. 
J. EL. University, 1880-93. 
Reports (Annual) of the Board of Health of Baltimore. 
J. H. Hospital, 1868, 1883-87, 
Dr. Weleh (complete). 
Reports (Annual) of the Board of Health of Boston. 
J. H. Hospital, 1874-77; 1879-85; 1887; 1893. 
Reports of the British Association for the Advancement of 
Science. 
J. H. University, 1831- 
Reports of the Health Officer of the District of Columbia. 
J. H. Hospital, 1885-86, 1890-91, 1893-94. 
Reports (Annual) of the Illinois State Board of Health. 
J. H. Hospital, 1878, 1882-88, 1892. 


Reports of the Maryland Flospital for the Insane. 
J. H. Hospital, 1843-52. 

Reports of the Maryland State Board of Health. 
J. H. Hospital, 1878-82; 1888; 
Dr. Welch (complete). 


Reports (Annual) of the Massachusetts State Board of 


Health. 
J. H. Hospital, 1870-79, 1886 
Dr. Welch, 1800-93 
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Reports (Annual) of the Massachusetts State Board oj 
Health, Lunacy and Charity. 
J. H. Hospital, 1879-86. 
Reports of the Medical Officer of the Local Government 
Board. (London.) 
Dr. Welch, 1889-94. 
Reports (Annual) of the Michigan State Board of Health. 
J. H. Hospital, 1873-83. 
Reports of the National Academy of Sciences. (Wash- 
ington.) 
J. H. University, 1863- 
Reports (Annual) of the Pennsylvania State Board of 
lealth. 
J. H. Hospital, 1885-92. 
Revue biologique du nord de la France. 
Biol., v. 1-2, 1888-91. 
Revue de Chirurgie. 
Dr. Kelly, v. 1881 
J. H. Hospital, v. , 
Revue de la Tuberculose. 
Dr. Osler, v. 1-2. 
Revue de médecine. 
J. H. Hospital, v. , 
Dr. Osler, vy. , 1881 
Revue des sciences médicales en France et a l'étranger. 
5. Hospital, v. 9-32, 1877-88. 
Revue scientifique de la France et de létranger. Revue 
des cours scientifiques. 
J. H. University, v. 18- , 1876- 
Revue Suisse de zoologie. 
Biol., v. 1-2, 1893-04. 
Royal Tlungarian Academy. 
J. Hi. University. (Various publications in UWungarian.) 


Ss 


Saint Bartholomew's Hospital Reports. 
J. H. Hospital, v. t- , 1865- 
Saint Thomas's Elospital Reports. 
J. H. Hospital, v.  , 1870- 
Sammlung gemeinverstindlicher wissenschaftlicher Vor 
trage. 
J. H. University, 1866- 
Sammlung klinischer Vortraege (von Volkman). 
Dr. Welch, v. 1-21, 1887-93. 
Sammlung klinischer Vortrage: Gynakologie. 
Dr. Kelly, Nos. 1- , 1870- 
Sanitarian. 
P. L., v. 16-33, 1886-94. 
Schmidt's Jahrbucher der in- und auslindischen gesammten 
Medicin, 
Dr. Halsted, v. , 1834- ; 
J. H. Hospital, v. 169- , 1876- 


Schriften der Naturforscher Gesellschaft der Universitat 
Dorpat. 
J. H. University, v. 1-6. 
Schweizerische naturforschende Gesellschaft. 
See Société Helvétique. 
Science. 
J. H. University, 1- , 1883- 
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Sciences mathématiques, physiques et naturelles de 
\cadémie impériale des sciences de St. Pétersbourg. 
Peabody, 1831-59. 
Senckenbergische naturforschende Gesellschaft. 
J. H. University, Berichte, 1884-95. 

Sicbenburgische Verein (der) fur Naturwissenschaften. 

J. H. University, Verhandlungen und Mittheilungen, v 
37-43, 1887-03. 

Sitzungsherichte der Kaiserlichen Akademie der Wissen- 

schaften zu Wien. 
Peabody, 1848-90. 

Sitzungsberichte der kaiserlichen Akademie der Wissen- 
schaften. Mathematisch-naturwissenschaitliche Classe. 
Wien. 

J. H. University, 1. Abth., v. 81- 
2. Abth., v. 8o- 
3. Abth., v. 76- 

Sitzungsberichte der koniglich-preussischen Akademie der 

Wissenschaften zu Berlin. 

J. H. University, 1882-94. 
Sitzungsberichte: Mathematisch-naturwissenschaltliche 

Mittheilungen, 1885-04. 

Sitzungsberichte der mathematisch-naturwissenschaftlichen 
Classe der kaiserlichen Akademie der Wissenschaiten, 
Wien. 

Biol., v. 76- , 1877- 

Sitzungsberichte der Miinchener Akademie der Wissen- 
schaiten. 

Peabody, 1860-87. 

Sitzunegsberichte der naturforschenden Gesellschaft zu 
Leipzig. 

J. H. University, v. 1 

Sitzungsberichte der Naturforscher Gesellschaft der Univer 
Dorpat. 

J. H. University, v. 7-10. 
Smithsonian Contributions to Knowledge. Washington, 
J. H. University, v. 23-20, 1851-76. 

Smithsonian Institution. Smithsonian Miseellancous Col- 
lections. 

J. H. University, 1- , 1862- 

Smithsonian Institution. Bureau of Ethnology. 

Introduction to the study of Indian languages; by J. W 


Powell. 2 ed. 1880. 
Biol. 


Studies in Anatomy from the Anatomical Department of 
the Owens College. 
Biol., v. 1, 1895. 
Studies from the Biological Laboratory of the Johns Hop- 
kins University. 
Biol., v. 1-5, 1877-93; 
Dr. Welch, v. 2, No. 2; v. 4, Nos. 5-7: v. 5. No. 1. 


Studies from the Biological Laboratory of Owens College. 
Biol., v. 1-2, 1886 and 18900. 
Studies from the Laboratory of Physiological Chemistry, 
Sheffield Scientific School of Yale College. 


Biol., v. 1-3, 1884-88: 
Dr. Welch, y. 3, 1888 


JOHNS HOPKINS HOSPITAL BULLETIN. l 


te 
~ 


Studies from the Morphological Laboratory in the Univer- 
sity of Cambridge. 
Biol., v. 1-5, 1884-92. 
Studies from the Pathological Laboratory of the College 
of Physicians and Surgeons, Columbia College, N. Y 
J. Hi. Hospital, v. 2, 1891-92; 
Dr. Welch, v. 1-3, 1890-93; 
Dr. Mall, 1-4, 1840-44. 
Studies from the Physiological Laboratory in the Univer 
sity of Cambridge. 
Biol., v. 1-3, 1873-75. 


= 
Therapeutic Gazette. 
J. H. Hospital, v. 1883 
M. C. F., v. 3-18, 1870 
Therapeutische Monatshefte. 
Phar., v. I- , 1887 
Transactions and Proceedings of the Roval Society of South 
Australia. 
J. H. University, v. 1- , 1878- 
Transactions of the American Climatological Association, 
J. Hospital, v. 1-7, 1884-91. 
Transactions of the American Gynecological Society. 
J. H. Hospital, v. 1-3, 1876-78; v. 16- , 1891 
Transactions of the American Laryngological Association, 
J. Hospital, v. 1-12, 1879-90. 
Transactions of the American Medical Association. 
J. Il. Hospital, v. 1-9, 1848-56; v. tr, 1858: v. 17, 1866; v 
19, 1808; v. 23-27, 1872-70; v. 29-33, 1878-82 
Transactions of the American Ophthalmological Society. 
J. U1. Hospital, 1865-93. 
Transactions of the American Orthopedic Association, 
J. I. Hospital, Vv. 2-7, 1889-094. 
Transactions of the American Otological Society 
J. H. Hospital, 1868-86. 
Transactions of the American Pediatric Society. 
J. HH. Hospital, v. I- , 188o0- 
Dr. Welch, v. t- , 1880 
Transactions of the American Surgical Association. 
J. Hospital, v. 1-8, 1883-90 
Transactions of the Association of American Physicians. 
Dr. Welch, v. t- , 1886- 
J. H. Hospital, v. 1-  , 1886 
Transactions of the Canadian Institute. 
J. H. University, 1-2, 1890-91. 
Transactions of the Clinical Society of London. 
J. H. Hospital, v. 4, 1871; v. 20- , 1887 
Transactions of the College of Physicians of Vhiladelphia. 
J. H. Hospital, v. 1875 
Transactions of thé Congress of American Physicians and 
Surgeons. 
Dr. Welch, v. 1-3, 1888-94; 
J. H. Hospital, v. 1-3, 1888-94; 
Dr. Mall, v. 1-3, 1888-94. 
Transactions of the Connecticut Academy. 
J. H. University, v. 1-0, 1866-76 


- 
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Transactions of the International Medical Congress, Phila. 
1876. 
J. H. Hospital, 1876. 
Dr. Welch. 
Transactions of the Kansas Academy of Science. 
J. H. University, v. 7-13, 1881 
Transactions of the Medical and Chirurgical Faculty of the 
State of Maryland. 


Dr. Welch (complete). 
J. H. Hospital, 1873-84 


Transactions of the Medical Society of the State of Penn- 
svlvania. 
J. H. Hospital, v. 20-21, 1888-90; v. 24- , 1893- 
Transactions of the New York Academy of Sciences. 
Peabody, 1881-86. 
Transactions of the New York Pathological Society. 
Dr. Welch, v. 1, 1876; 
Dr. Osler, vy. t- , 1876- (complete) 
Transactions of the Pathological Society of London. 
Dr. Welch, v. , 1840- 
Dr. Halsted, v. t- , 1846- 
Transactions of the Philadelphia Pathological Society. 
Dr. Osler (complet). 
Transactions of the Royal Dublin Society. 
J. H. University, N. S., v. 2; 2S., v. 3-5. 
Transactions of the Royal Society of [dinburgh. 
J. H. University, v. 28- , 1877 
Peabody, 1788- 
Transactions of the Saint Louis Academy of Science. 
J. H. University, v. t- , 1856- 
Peabody, 1850-88. 
Transactions of the Zoological Society of London. 
Peabody, 1833 
Transunti della reale Accademia dei Lincei. 
J. H. University, 3 S., v. 1-8, 1876-84. 
Travaux du laboratoire de physiologie de Liege. 
J. H. University, v. t-4, 1886-92; 
Biol., v. 1-3, 1885-90. 


U 
Uinion Médicale, L’ 
M.t. F.. 35. % 3- 
U. S. Coast and Geodetic Survey—General index of papers 
embodying “ Methods and Results” of the U.S. Coast 
Survey contained in the Coast Survey Reports from 
1851-70. 
Biol. 
U. S. Commission of Fish and Fisheries—Bulletin of the 
Ul. S. Fish Commission. 
Biol., v. 1-12, 1881-92. 
U.S. Commission of Fish and Fisheries—Vhe fisheries and 
fishing industries; by Cr. B. Goode. 
Biol., Section 1-5 
U. S. Commission of Fish and lisheries—Miscellaneous 
documents. 
3iol., 1872-75; 1877-80. 
S. Commission of Tish and Fisheries—Reports of the 
Commissioner. 
Biol, 1873-75; 1870-902 


U.S. Department of the Interior. D. of A- 


U.S. Department of Agriculture—North American launa; 
by C. H. Merriam. 
J. H. Hospital, 1895. 
U. S. Department of Agriculture. B. of A. 1—Animal 
parasites of sheep. 
Dr. Welch, 1890 
U.S. Department of Agriculture. B. ef A. 1—Hog cholera 
Dr. Welch, 1880; 
J. H. Hospital. 
Department of Agriculture. B. of A. 1—Special 
report on diseases of the horse. 
Dr. Welch, 1890 
U. S. Department of Agriculture. B. of A. 1—Swine 
plague. 
Dr. Welch, 1801. 
J. H. Hospital 


Ul. S. Department of Agriculture. B. of A. 1.—Texas 
fevers. 

Dr. Welch, 1893. 

Department of Agriculture. D. of O.—Report 
on bird migration in the Mississippi Valley in 1884-85; 
by W. W. Cooke. 1888. 

3iol. 

U.S. Department of Agriculture. D. of E. O. and M.- 

The English sparrow in North America. 1889. 
Biol. 


U. S. Department of Agriculture. D. of E. O. and M.— 


The hawks and owls of the U. S. in their relation to 
agriculture. 1893. 
Biol. 


U.S. Department of the Iniertor. D. of A—Report of the 


Commissioner of Agriculture. 
Dr. Welch, 1880, 1886-87. 


U.S. Department of the Interior. D. of A.—Report of the 


Commissioner of Agriculture on the diseases of cattle 
in the U. S. 

Biol., 1871; 

Dr. Welch, 1860. 


U.S. Department of the Interior. D. of A. B. of ALT. 


Reports of the Bureau of Animal Industry. 
Dr. Welch, 1884-92; 
J. H. Hospital, 1884. 


U.S. Department of the Interior. G. and G. S. of th 


Territories—Birds of the Colorado Valley; by If. Coues. 
1878. 
Biol. 


U.S. Department of the Interior. Census Office—Tenth 


(‘ensus. 
J. H. Hospital, 22 v., 1883-88. 


S. Department of the Interior. Tenth Census——The His 


tory and condition of the fishery industries, 

J. Hl. Hospital, The oyster industry, by E. Ingersoll, 1881 

The seal islands of Alaska, by H. W. El 
liott, 

Investigation 
of diseases of swine, ete. 

Dr. Welch, 1878-70; 

Hl Hospital, 1879 
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U.S. Department of the Interior. D. of A—Contagious 

diseases of domesticated animals. 
Dr. Welch, 1880-81, 1883-84; 
J. Hospital, 1880. 

U.S. Department of the Interior, G. and G. S. of the 

/.yritories—Birds of the Northwest; by E. Coues. 1874. 
Biol. 

Department of the Interior, G. and G. S. of the 
Territories—Uistory of North American Pinnipeds; by 
|. A. Allen. 1880. 

Biol. 

U.S. Department of the Iniertor, G. and G. S. of the 

l'crritorics—Reports. 
Biol., v. 10-11, 1876-77. 

U.S. Department of the Interior. G. S.—Aunual reports 
of the U. S. Entomological Commission for the years 
1877-79 relating to the Rocky Mountain Locust. 

Biol. 
U.S. N. Board of Iealth—Annual Reports. 
J. H. Hospital, 1879-83, 188s. 

U.S. Navy Department. B. of M. and S.—Catalogue of 

the exhibits in the Museum of Hygiene. 
J. H. Hospital, 1893. 

U.S. Navy Department. B. of M. and S.—Report of 

the Surgeon-General of the Navy. 
J. H. Hospital, 1887. 

U.S. Signal Service. U.S. Army—Report upon natural 
history collections made in Alaska, 1877-81; by E. W. 
Nelson. 

Biol. 

Treasury Department. M. S.—Annual reports 

of the Supervising Surgeon-General. 
Dr. Flexner, 1888-93. 

U.S. Treasury Department. M. H,. S.—-Annual reports 

of the Supervising Surgeon. 
J. H. Hospital, 1874-75. 

U.S. Treasury Department. M. H. S.—Weekly abstract 
of sanitary reports issued by the Supervising Surgeon- 
General, Marine Hospital Service. 

Dr. Flexner, v. 4-9, 1889-94. 
U.S. War Department—Bibliography of Meteorology. 
J. H. University, 1-2, 1889. 

U.S. War Department—Statistics, medical and anthropo- 

logical, of the Provost-Marshal-General’s Bureau. 
J. H. Hospital, 2 v., 1875. 

U.S. War Department—Statistical Report on the sickness 

and mortality in the Army of the U. S. 
J. H. Hospital, 2 v., 1839-60. 

U. S. War Department. B. of E—Report upon geog- 
raphical and geological explorations and surveys west 
of the one hundredth meridian. 

Biol., v. 5, Zoology, 1875; v. 6, Botany, 1878. 


U.S. War Department. B. of E.—U. S. geological ex- 
ploration of the fortieth parallel. 
Biol., v. 5, Botany, by L. Watson, 1871. 


UL S. War Department. Signal Ofice— Annual reports of 
the Chief Signal Officer to the Secretary of War. 

J. H. tlospital, 1880-81, 1885, pts. 1 and 2; 1886, 1887, pt. 2; 

1883. 

U. War Department. S. Gos O.—Catalogue of the 
surgical section of the United States Army Medical 
Museum. 

J. Hlospital, 1866. 

U. S. War Department. S. Gos O.—Catalogue of the 

United States Army Medical Museum. 
J. H. Hospital, 1866-67. 

War Department. S. Gos O.—Catalogue of the 
medical and microscopical sections of the United States 
Army Medical Museum. 

J. H. Hospital, 1867. 

U.S. War Department. S. G.’s O.—Cireular No. 1. Re- 
port on epidemic cholera and vellow fever in the Army 
of the U.S. 

J. H. Hospital, 1867. 

U.S. War Department. S. G.’s O.—Cireular No. 2. A 
report on excisions of the head of the femur for gunshot 
injury. 

J. H. Hospital, 1869 

U.S. War Department. S. G.’s O.—Cireular No. 3. A 
report of surgical cases treated in the Army of the U. S. 
1865-71. 

J. H. Hospital. 

U.S. War Department. S. G.’s O.—Cireular No. 4. A 
report on barracks and hospitals with descriptions of 
military posts. 

J. H. Hospital, 1870. 

U.S. War Department. S. G.’s O.—Circular No. 6. Re- 
ports on the extent and nature of the materials available 
for the preparation of a medical and surgical history of 
the Rebellion. 

J. H. Hospital, 1866. 

U.S. War Department. S. G.’s O.—Cireular No. 9. A 
report on the transport of sick and wounded by pack 
animals. 

J. H. Hospital, 1877. 

U.S. War Department. S. G.’s O.—The medical and sur- 

gical history of the War of the Rebellion, 1861-65. 
J. H. Hospital, 6 v., 1875-88. 
United States Medical Association. 
See Proceedings of the United States Veterinary Medical 
Association. 
University Medical Magazine. 
J. H. Hospital, v. 1-  , 1888- 
Dr. Kelly, v. 1- , 1888- . 

Untersuchungen zur Naturlehre des Menschen und der 
Thiere. (Moleschott.) 

Dr. Welch, v. 13- , v. 14. 

Vv 
Vergleichend-physiologische Vortrage. (Krukenberg.) 

Dr. Welch, v. 1-6, 1882-86. 

Verhandelingen der koninklijke Akademie van Weten- 
schappen. Naturkunde. Amsterdam. 

J. Li. University, v. 1-29, 1854-92. 
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Verhandlungen der anatomischen Gesellschaft. (Jena.) 


Dr. Mall, 1887 
Biol., 

Verhandlungen der deutschen Gesellschaft Chirurgie. 
Dr. Halsted, 1872-94. 


1-23, 


Verhandlungen der Waiserlich-kOniglichen zoologisech- 
botanischen Gesellschaft zu Wien. 
Peabody, i8s2 90. 
Verhandlungen der Waiserlich Leopoldinisch-Carolinischen 


Akademie der Naturforscher. 


J. H. University, v. 30-60, 1885 
Verhandlungen der physikalischen Gesellschaft in’ Berlin. 
J. University, 1-10, 1882-01. 


der schweizerischen — naturforschenden 


Actes de la Socicte helvetique des sciences 


Verhandlungen 
Gesellschaft. 
naturelles. 

J. 

Verhandlungen 


Jahresversanmmlungen. 
University, 54-76 
des naturhistorisch-medicinisehen Vereims 
ZU Lleidelberg. 
Biol., N. S., v. 1-4, 
Verslagen en mededeclingen der koninklijke Akademie van 


1877-92. 


Naturkunde. Amsterdam. 


1806-92. 


Wetenschappen. 
J. H. University, 
Vierteljahrssehrift der 
Zurich, 
Ju 
Vierteljahrssehrift fur die praktische Lleikunde (Prager). 
Dr. Welch, v 
Vierteljahrssehrift fir gerichthche und offentliche Mediein. 


naturforschenden Gesellschaft zu 


University, 1 1856 


3-104, 1807-00 


(Casper von Horn, Eulenburg.) 
Dr. Welch, v. 1-41, 1852-84 
Virchow’s Archiv. 
See Archiv fur pathologisclic 
und fur klinische Medicin. 
Virginia Medical Monthly. 
M. C. F., v. 1- , 1874 
Voix (La). 
Dr. Osler, 1890-96 


\natomic und Physiologn 


WwW 
Wiener Klinik. 
M. C. F., v. 7- , 1881 
Wiener medicinische Presse. 
M. C. F., v. 22- , 1881 


Wiener medicinische Wochenschrilt. 

M. C. F., v. 31- , 1881- 
Wissenschaitliche Abhandlungen der physikalischtechm- 
schen Reichsanstalt. 


J. H. University, 1- , 1894- 


Z 
Anatomie und 
Archiv fir Anatomie und Entwickelungs- 


Zeitschrift fur 

[Continued as: 

geschichte. | 
Biol., v. 1-2, 1875-77; 
Dr. Mall, v. 1-2, 1875-77 


The Johns Hepkins Hospital Bulletins wre iwsued monthly. 


may be procured from Messrs. CUSHING & CO. and the BALTIMORK NEWS COMPANY, Baltimore. 
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Zeitschrift fur unorganische Chemie. 


Chem., v. I- 


Zeitschrift fur biologie. 
Biol, v. 1865 
J. H. Hospital, v. 

Zeitschrift: fur Chemie. 
Chem., 1867-71. 


1-28, 1805-91 


Zeitselirift fur Geburtshulfe und Gynaekologie. 


Dr. Kelly, v. 1 1877- 


Zeitschrift far tleilkunde. 


J HH. Llospital, v. 18yo 
Zeitschrift fur yeiene. 
Dr. Welch, ISSO 
J}. Llospital, v. 1-7, 1880-89; 
Dr. Flexner, v.  , 1880- 


Zeitschrift fir [ostrumentenkunde. 


Zeitschrift fiir kliniseche Medicin. 


University, 1 


Dr. Welch, v. 1- isso 
M. C. F., v. 13- . 1887 


J. Li. Hospital, v. 19 
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